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Art. I. — Remarks on ilte Influence ofMagtietism on the Ratea 
of Chronometers. By George Harvkv, M.G.S., M.A.S., 
&c. &c. " Communicated by the Author. 

X HE interest that has been latterly displayed respecting the 
influence of Magnetism on Chronometers, may plead an apology 
for the following contribution. Such, indeed, is the importance 
of the subject to the naval and commercial interests of the coun- 
try, that every attempt lo illustrate the effects of permanent and 
induced magnetism on those delicate machines, may be regarded 
as useful ; since it is only from the accumulation of diversified 
experimental residts, that we can hope fully to comprehend the 
real nature of the errors produced by this active and powerful 
agent. 

The following experiments, pari of an extensive course on the 
Influence of Permanent and Induced Magnetism on the rates 
of Chronometers, were undertaken principally with a view of 
ascertaining the effects which the former influence would have 
on their main springs, in con9ec|uence of its having been sus- 
pected, duiing the prosecution of some analogous inquiries, that 
the rate was subject to considerable fluctuations, according to 
the positions occupied by this jiart of the machine, with respect 

* An iccount a! a remukalile case of Magnetic Intensity of a Chronometer, 
by Mi Hflivey, will be found in ilie TransacHoBj of the Hayal Societg o/EdinivTgi, 
KOL X. part I. now in tiic pres*. — Ed. 
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2 Mr Harvey on the /it/hu:}ice of Magnetism 

to tlie direction of the magnetic force; and hence the situaU<m 
of the spring, with relation to tlie attracting pole, was particu- 
larly attended to. The magnet was of the bar form, 13 J inches 
long, \\ inches wide, a tguarter of an incli thick, and possessing 
considerahle power. 

For this purpose, the magnet was placed in a horizontal posi- 
tion, in iJie direction of the magnetic meiidian, with its north 
pole towards the northern horizon. A pocket-chronometer (A), 
possessing a very steady and uniform rate of -f- 20". 4, (the mean 
of seventeen days' observation, and during which time the great- 
est deviation from the mean amounted only to three quarters of a 
second), was placed in the position denoted by Fig. 1. of Plate I., 
with the centre of its main-spring in the direction of the axis of 
the magnet, and the spring itself as nearly in contact with tlie north 
pole as tlie case of the chronometer would permit. The conse- 
quence of this apphcalion was, an immediate increase in the rate 
of the machine, from -|- 20". 4 to -^ 65."1 , and which Jt continued 
to maintain during the four days in which the chronometer occu- 
pied this position. By turning it, however, a quadrant, so as to 
bring tlie racbal line passing through the centre of the spring 
into a portion at right angles with the axis of the magnet, as in 
Fig. 2., the rate underwent a remarkable declen^on, from 
-^G3'.\ to — 23".2; being an alteration in its rate amounting 
to 88" .3; and wlien the machine was afterwards brought into 
the position of Fig. 3,, so that the centre of its main-spring 
might be again in a line with the prolonged axis of the magnet, 
the alteration was scarcely less remarkable ; an increase having 
become Immediately perceptible from — 23".2 to -f- 43".4 ; and 
when the chronometer was subsequently changed to the position 
of Fig. 4., with the radial line bdbre alluded to at right angles to 
the magnetic axis, a losing rate was again perceptible, the change 
being from + 43".4 to — 2" .6 ; and, on restoring the machine to 
the position it occupied in Fig. I., the rate became + 72". 7, a 
quantity greater by 7" .6, than its former rate in the same situa^ 
tion ;— ^tfibrding another proof of the great accelerating in- 
fluence of the magnet, when the attractive power was transmitted 
through the centre of the miun-spring of tlie chronometer. The 
difference between the results obtained in the two applications 
of the chronometer, in the position denoted by Fig. 1., will not 
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~ on ike Rates of Chronometers. 3 

be regarded as considerable, when the rpmarkable cliaiigcs llio 
rate underwent in the difierent jmsitions of the machine is fully 
considered. The chronometer was allowed to remain four days 
in each situation ; and when finally detached from the magnet, 
its rate returned to + 18".2; a quantily not very diBsimikr to 
that which it possessed before its application to the magnet. 
The last-mentioned rate continued steatly and uniform for se- 
veral succeeding days. The preceding results are recorded in 
the following Table : 



Situation of CauoNoMKiBU (A). 


Dailj lUte. 


Detached, 


+ 2tt"A 


Fig. I. Main-spring neallj in contact with the magnet. 


+ 05",1 


£^ 2. Ceatre-cC the maiti^iiriiig rciimved 110° from the 
preceding position, and the mSfineUc pgmer tlUflsniitted 
aearlj' through the centre of the bdance and its spring. 




_23".2 


Fi^. 3. Centre of the triLiin-spriiig 180° from its first aitua. 
centre, , . _ , 


+ i'r.i 


Fig. 4. Centre of the main-spring !ll)* Irom its Grst aitua- 
tion.andthemagnetic power traimmitted nearly Ihriiugh 
the centre of the balance and its spring, 


— 2".G 


Fig. 1. Maiu-apriiig nearly in contact with the magnet, and 
Uie attractive power transmitted thixiugh its centre. 


+ 72".7 


UetachLxl, 


+ 18".2 



The same experiments were afterwards repeated with a box- 
chronometer (B), (detached from its case), having a steady and 
uniform rate of — 2".0. On being placed in the aluation de- 
noted by Fig. 1., the detached rate was changed to -t-10".0; 
but being turned, as in Fig. 2., the last-mentioned rate declined 
to + 3".l ; and when brought inlo the position of Fig. 3., the 
rate increased to + 5".0 ; and when lastly moved, so as to cor- 
respond in situation with Fig. 4., the rate again declined to 
— I'M. Another series of observations, in ^milar positions of 
the chronometer, gave for Fig. 1. a rate of + 11". 7; for Fig. S,, 
a daily increment of + 3".4 ; for Fig. 3. , an average increase of 
+ ^".0 i and for Fig. 4,, a rate of -|- V'A, each result being a 
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nao at four ohunauons. In the Ibllcming Table, ihqr are 1 






DsUy Bates 
of first set of 




Drt-*«1. 


_a-.6 


....„ * 


f-ig. I. M^a-^oa warly in contact with 
tbe m^tnet. anil die attractive power tram- 
■Hlcd acsriy tbrouf^ it« centre, 


+ 10-.O 


+ ir.7 








*• ft»» the (,r«*dinB pwition, ««J the 
mtgaetti: pown- truia<iuttetln«arlyChn]ugh 


+ 3", I 


+r.4 






r>^ X Centre of the main-spiinj; 180' bam 
At Hnt •itiulinit,an4 the magnetic power 




+ 7-J> ■ 


+ h'fl 








Kii{. i. Centre »f the main-spring SO" Ironi 
1 he balance and ita ipring. 














From tile preceding observations, it may be inferred, that 

he raU- of a chronometer receives a considerable acceleratiwi. 
when the centre of ihe main-spring is in the axis of the magnet 

produced ; and that this acceleration attains a maximum, when 
llie centre of ihe spring is at the least possible distance from the 
pole uf the magnet, as denoted by Fig. 1. ; and the next infe- 
rior di^ee of acceleration, when the ,^me point is agaJn found 

n the direction of tlic magnetic axis, after turning the chrono- 
mclcr ihioiigh an arc of 180 degrees, as in Fig. 3. The mtra- 

num deck-nsicHi of rale was also observed to take place, when 
Uic radial line passing through the centre of the spring was at 


ing ill lhi» (tiluulion at its kast distance from the pole, and the 1 
attractive power iransmitlcd nearly through ils centre. The 1 
luitiimutti declensiisn was likewise observed when the spring was 1 
placed as in Fig. 4,, but the balance at its greatest distance from ■ 
the Mm 'ivc pole, the magnetic power being directed 1 
nearly tre. An increase of rate resulted, tlierc- M 
fare, J •rammlssioii of the magnetic ivflmnce 1 
tkrougl main .ipriiig; and a diminution there- ■ 
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0^ u)hen Hie same power passed Ikroiiffh neark/ the viiiliUc w/ 
the balance and its spring. 

The effects produced on the rates of the preceding chrono- 
meters, by the direct transmission of tiie magnetic power through 
ihe centres of their respective maiii-springs, having been thus in 
some measure found, an attempt was next made to estimate 
what alterations of rate would result from the partial transmis- 
sion of the attractive power through the same centre. For this 
purpose, chronometer (A) was again employed, and placed in 
the position represented in Fig. 5., so that a radial Hne proceed- 
ing from the centre of the time-keeper throujstlj the middle of Ihe 
inainr-spring, might form an angle of ST with the longitudinal axis 
of the magnet. The consequence of this application, was an 
immediate increase of + SO".l, its detached rate, to + 5S".3; a 
quantity less than tlie mean of the two applications of the chro- 
nometer in the position denoted I)y Fig. l.,of -|- 16".6. Uy 
turning the chronometer a quadrant, in order that tlie radial 
line before alluded to might form an angle of 117° with the axis 
of the magnet, as shewn in Fig. 6., and which position also 
brought the centre of the balance into the exact direction of the 
longitudinal axis of the magnet, the daily increment declined 
from + 5S".3 to + 29". 1 ; the magnitude of which rate, when 
ctmLrasted with that observed in the same chronometer, when in 
the portion of Fig. 2., bang very remarkable. By again turning 
the machine through another quadrant, so as to bring the clirono- 
meter into the situation of Fig. 7., wherein the radial line formed 
with the axis an angle of 153°, and the attractive power of the 
magnet was only transmitted through small segments of tlie spring 
and balances, the rate was augmented from -f 29"-l to + 3S".7; 
being less than the rate determined for the same chronometer, 
when placed as in Fig. 3., by 9". 7- Lastly, by turning the 
lime-keeper another quadrant, in order that the angle formed 
by the radial line and the axis sliould be 63% as represented in 
Fig. 8., another declension in the rate took place, from + 33".7 
to + 18"-S ; and when the machine was afterwards restored to 
the stuatiou it occupied in Fig. 5., the rate again increased 
lo -f-52".S, agreeing within 8" of its former rate when in the 
same situation ;— an aberration by no means considerable, when 
the great irregularities here alluded lo oic considered. These 
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rates may, however, be conveniently contrasted in a Table, i 



the results obtained during the first course 
the same chrononicter. 



F experiments with 



ClIllOMOHETEIl (A). 


Rate. 


llBtC. 


Situation or 
Cb.osomijt«.(A). 


DcUcbe.1, 


+ 20".4 


+ 2r.i 


Detached. 


Fig. I. (m«m), 


+ 0fl".9 


+ 50".8 


(Mean), Fig. 5. 


Fig. 2. 


— 2a".2 


+■ 28".! 


Fig. e. 


Fig. 3. ^ 


+ 4a".4 


+ 33".7 


Fig. 7. 


Fig. 4. 


_2".8 


+ ia".o 


FlB.B. 



From a comparison of the two numerical columns of the pre- 
ceding Table, it is apparent that the position of the main-spring 
with respect to the magnet, has a very material influence on the 
rate of the chronometer; and that the removal of the centre of 
the spring from the axis of the magnet, through equal ares, ap- 
pears to have produced proportional declensions in the rate. 
Tlius the rates corresponding to Figs. 1. and 3., being respec- 
tively + 68, "9 and 43."4, are very nearly proportional to -f 50."8 
and + 33."7, the rates belonging to Figs. 5. and. 7 *. No 
analogy, appears, however, to exist among the results olit^ned 
in the other portions of the chronometer. On the contrary, the 
difference in the declension of the rates obtiuned by changing the 
position of the time-keeper from Fig. 1. to. Fig, S., and from 
Fig. S. to Fig. 6., is remarkable ; and particularly so, when it 
is conadered, that the anomalous results are prodm.'ed by an al- 
teration of only 97° in the position of the machine. The con- 
trast also in the rates obtained in the situations denoted by 
Figs, 3, 4, and Figs, 7, 8. is scarcely less singular. Results so 
exceedingly diversified could scarcely have been anticipated 
from so small an alteration in the position of the machine, and 

• This may be only an accidenlgi coincidence. Tlie clow appro);imation, 
howevei, to pioportionnlity in the numerical lesulu, deaervea same cansideiHtioa, 
It would Eeeai as if Ihi^ irandalion of the chtononietcr fiDm IIie parilion occupivd 
in Fig. I. through a given ore, oocasions a declension in Ihe rate proportional to 
thBt which takei place when it is moved from the position denoted by Fig. 3., 
.through an equal arc in a contrary direction. 
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n detached rates, differing only from equality liy the small 
quantity 0".8. 

These effects having been produced Iiy the application of ilie 
north pole of ihe magnel to the main-springs and other parts 
<rf the chronometers, an attempt was next made to ascertain how 
far a similar application of the south pole would be productive 
of corresponding effects. For this purpose the magnet was in- 
verted, and its south pole applied to that part of the clironometer 
(B), before occupied by the north pole, as in Fig. 9-, when the 
rate changed from -(- 1".4 to — 1".0 ; so that die application of 
the south pole increased still farther the loang rate the time- 
keeper had acquired, in consetjuence of ita position having been 
^tered from Fig. 3. to Fig. 4. By turning the chronometer, 
so that ii might occupy the position represented in Fig. 10., the 
mean rate of four days gave a result of -f i>".5, clearly proving, 
as in J:he application of the north pole, tliat the miun-spring was 
powerfully influenced by the magnet. This mean rate, how- 
ever, was kss in quantity tlian either of the rates obtained by 
applying the north pole ; and which circumstance would seem 
to indicate, thai it resulted from the feebler influence of the 
south pole. By altering tlie position of the chronometer to au- 
cord with Fig. 11., the rate changed from + 9".5 to — 4",3; 
the declension harmonizing in some degree with the observations 
recorded, when the chronometer occupied the position of Fig. 2. 
When the machine was afterwards brought into the situation of 
Fig. 13., the mean rate for four days amounted to +8". 7; and 
when restored to its portion in Fig. 9., the rate returned to 
— 0".8, agrering within two-tenths of a second of its former 
rate in the same position. During the continuance of the chTY>- 
nomecer in this situation, the magnet was again inverted, and 
the north pole applied to the part before in contact with the 
south pole, when the cliange in the rale waa from — 0".8 to 
-f 0".4 ; agreeing within a second of its former rate ; and 
which circumstance, from the chronometer having gamed by 
changing the pole from south to north, corresponding with the 
remark before made, of its having lost, by turning the ]xile from 
north to south. After remaining in the lost mentioned position 
four days, the chronometer was again turned into the position 
denoted by Fig. 10., when its rate increased from +0".4 to 
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-f- ST^, agrecnig witbin a weaaad of ill Hju b o late m the 
ihnatiofi. The oompanthRe mfcimrrsof the two poles mqf 
be readily obterred in the foikming Table : 



Appfied to the .^ipfied to thJ 
aiTTATiov OP CvmovoxKTXK (B). Nortk Piole cf Saotk Pole ol 

thelUgnel. theMi^piet. 


V'lfg^ IOl Xam-fwing neulj io contact witht 
Uie magnet, and t& attnctiTe pover timns-i •i-ll''-? 
imttedtlirDiigii ha centre^ 


+»^^ 




+ 9^4 


— 4"^ 


the jiffWfdiiig pootioa, and the magnetiq 
power tnuiamitted nearij throng tfaecen^ 
tre of the baUmce and ita sprii^, Uie bahnce 
bdi^ at iU least distance Iroin the Pole, 


Fiff. 12. Centre of the mam-apiing \9ff from 
ita fint atiiation, and the magnetic powerj 
tranamiited throu^ ita centre, 


H-T^U) 


+ «".7 


Fig. 9. Centre of the mam-apnng 90* from iti 

1 first rituation, and the magnetic transmit-i 

ted nearl J throu^ the centre of the balance 

and its spring, the balance being at its 

greatest distance from the Pole, 


-f r.4 


— 0".8 



It may be proper, however, to remark, that at the time the 
chronometer (B) was succes^vely applied to the south pdie of 
the magnet,, another chnniometer (C) was placed at its mnth 
pole, as represented in Figures 9, 10, 11, and 1^. ; and that a 
series of experiments, similar to those already detailed, pro- 
duced an effect on the last mentioned machine precisely the re- 
verse of that which had been observed in chronometers (A) and 
(B). Thus, when the latter chronometer was applied to the 
south pole of the magnet, as in Fig. 9*, the mean of two sets of 
observations gave a result of — 0'^9 ; but a mean of two sets 
of chronometer (C), when applied to the other pole, furnished 
an average rate of -|- 15^^.7 ; the detached rate of the former 
machine having been — 2^,% and of the latter -|- ^'.9 ; the 
positions of the balance and msdn-spring being precisely similar 
in both cases. In like manner, when the chronometers were 
ported, as in Fig. 10., the chronometer denoted by (B) gave a 
result of -f 9".6, at the same time that (C) furnished a mean 
rate of — 4>".2 ; and when the former produced an average rate 
of — 4" ' ation represented in Fig. 11. (the perfect 

coincuU of two chronometers so differently cir- 
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ciUBstaiiced, is remarkable), the latter furnished + 9SS'A ■, and, 
lastly, when (B), in the position of Fig. 12., Indicated a rate of 
+ 8".7, the time-keeper (C) gave a result of — 8".2. 

In a subsequent set of experimenta, the chronometer (C) was 
Eucces^vely applied to the south pole of the same magnet. The 
results are recorded in the following comparative Table, the 
time-keeper (B) being at the same time applied to the oppo^te 
pole. 



BiTDATION OF CBKONOMETGB 


(C). 


Daily lijite 
when applied 
to the NcrtJi 
I'lili.'. 


DqUt Itste 
when Biiplied 
ti> the South 
Pole. 


I'Iflte I. Y\. 9. 


+ 15".; 


+ 13".U 


fig. 10. 


_4".3 


+ :i".a 


Fig.l). 


+ a2".4 


+ ir.6 


V\g. 12. 


1 _U".2 


— fi".fi 



In each of the pret^ing examples, it will be observed that 
the accelerations in the rate took place when the magnetic power 
was transmitted through the centre of the balance ; and the 
retardations, when it j>assed thrtiugh the middle of the main 
spring. These results are the reverse of those recorded with 
respect lo chronometers (B) and (C). In the pursuit of expe- 
rimental science, every result ougbt to be fairly and im^mrl^ally 
recorded. The admirable maxim of Bacon, we carmot controul 
wUttre, ttrUess by making her mani^st, should ever be present 
to the mind of the inquirer. 

As an example of the comparative effects of the poles and 
equator of a circular magnetic plate, one of this form, 8 inches 
in diameter, and a quarter of an inch thick, was selected, and 
three chronometers (B), (D), (E) respectively applied to the 
parts here alluded to, as particularly represented in Fig. 13. 
The north pole of the plate is denoted by N, and wlien the 
tima-keeper (B) was applied to it, so that its balance might be 
as near as possible to the pole, its detached rate of — 8".l was 
changed into + 2". 9 ; bul^ on afterwards applying the same 
part of the chronometer to the south pole, the gain, instead of 
being W.3, as observed in its former situation, was only 1".9. 
In like manner, on placing the chronometer (E), with its bft- 
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lance as near as possible to ihc south pule of tho plat«, its de- 
lached rate of + 8".5 was increased to + 27".2 ; and, oo de> 
taching the chronometer from the magnet, the rate returned to 
4- 8".3, being only 0".3 less than its former detached rate ; and 
which, considering the powerful influence the time-keeper bad 
been subject to, by the action of the magnet, was in sotne de- 
gree remarkable. By afterwards placing the same chronometer 
on the plate, so that the centre of its bottom should coincide 
with the middle of the magnet, and that a radial line proceed- 
ing from the centre of the chronometer through the axis of tlie 
balance might be at light angles with the axis of the magnet, 
the rate declined from + 8".3 to — 2".6 ; so tliat the south polo 
of the magnet produced an increment of + 19".0 in the ratei 
and its equator a decrement of 10".9- So also, when the centre 
of tlie chronometer (D) was placed over the middle of the mag- 
netized plate, and the radial line before alluded to was perpciv- 
dtcular to tlie axis of -the magnet, ilie detached rate of + S''.0 
was increased to -|- 3". 1. On removing the chronometer, ihb 
rate declined to 0".9 ; but, on applying the machine to the nortll 
pole of the plate, the last mentioned rate was augmented to 
-{-3".l, being the sameas that produced when the time-keeper 
was applied to the equator of the plate ; but the actual increments 
in the latter case was S".S, whereas in the former it was orAf 
I'M ; a necessary effect of the superior energy of the pole of 
the plate. The great effect of the middle of tlie plate on the 
rates of the chronometer, will not be regarded as remarkable, 
when it is considered that only a single point of the chroncone^ 
ter could he applied to the equator of the magnet; and that 
both the balance and the maia spring, were in each case beyond 
the centre of the plate, and consequently under the influence of 
an attractive force, less powerful than thai developed by the 
poles of the magnet, but much superior to the eflect of the 
actual equator of the plate. 

One thing worthy of observation in these experiments », the' 
immediate influence which the magnet exercised on the chro- 
nometers, and likewise tlie freedom with which they lost the 
magnetic poiin<r. when the attractive influence was less energeti- 
cally de\ ' ■ from a change in the position of the in- 
strument ig detached from the magnet altogether. 
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■ This drcunisUnce, uken in conjunction with some other phe- 
' tXHiiena which I have lately noticed, would seem to countenance 
\ the opinion, that the influence of magnelism is sometimes only 
1 of a temporary kind ; and that a chronometer frequently returns 
I to its original rate, aa awn as the exciting cause is removed. 
I In a great number of instances, I have found the cliange of rate 
to have been immediate, both from a considerable gtuning rate 
to one of a great diminution ; and, on the contrary, from a great 
decrement to a large increment. It would be an interesting 
question to determine, if tbe sea and land rates uf chronometers 
are, in the generality of cases, immediately acquired. From 
ihe few observations which I have had an opportuuity of mak- 
ing, thb would seem to be tlie case ; and Mr Fisher, in his in- 
teresting paper in the rhilosophicnl Transactions for 18^0, seems 
almost to countenance the idea. 

PLYMOUTn, 1 

OcUAer 10. 1823. j 



AttT. II. — Descr'iptknt of tlie Whirlwind at Searhorou^i on 
the 9.Mh June 1823. By John Uitjjn, Esq. Fellow of the 
Royal College of Surgeons, London. Communicated by 
the Author. 



A HE extraordinary, and to many even alarming, 
phenomenon which occurred at Scarborough in the afternoon of 
the 24th of Jnone, induced nie to make every exertion in collect- 
ing such facts respecting it as could be depended ujun. The 
various conflicting accounts which I received from above twen- 
ty witnesses, have been carefully balanced together ; and al- 
though I had only the good fortune to observe its effects, yet 
the materials I now present to you will, I trust, be found tole- 
rably accurate. 

After a fortnight of very boisterous, and, for this period of the 
year, extremely cold weather, the wind having kept steadily to 
the N. and NE., and the thermometer as low as 53° Fahr., a 
thunder-storm burst from the west at a little before 3 in the 
afternoon. One of the reports was very loud, and awfully 



12 Mr Duinis Deaeription of (tic iVfiirlwhid 

grand ; the lightning, however, did no mischief, and llie rain 
was soon over. After the expiration of ten or fifteen ininulea, 
and during the calm which supervened, some persons ^tting on 
the lofts of a manufactory on the sands were struck with the 
singular appearance of the clouds. They remarked a heavy 
cloud, descending from the SW., and a lower one. scudding 
from the NE,, attract and strike each other with great energy,^- 
the surrounding clouds rushing in a whirl to the same centj«, 
and then rebounding. This scene of elementary confusoninstanU 
ly arrested the notice of all the workmen. The whole mass of 
clouds was observed to be in violent agitation ; an upper dens? 
and dark stratum seemed to be pressing a lighter one down to 
the earth. They were then blended in one dense column, which 
descended to the ground, passed from the field of Mr TindaJ 
in a direction from the W.NW., over the hedge which forma 
one of the boundaries of the plantation walk. Its force was 
here so great, that it levelled two very fine elms of about four 
feet in girth, one being torn up by the roots, and the other 
broken off at the surface of the ground. The thorns and some 
intervening trees escaped unhurt, although a considerable fissure 
was observed in the ground, which must have been occasioned' 
by the disturbance of tjie rcxits from the impetuoaty of the 
wind. The space between the two fallen trees, according to my 
measurement, was SS paces, "which, I conceive, will ^ve some 
idea of the extent at that time of the lower portion of the whirl- 
wind ; for the trees having fallen across the walk, it must have 
struck parallel witli the fence. It now passed across the young 
plantation on the otlier side, shook the trees most violently, but 
did no fajther mischief than breaking off the summit of one of 
them, which I attribute to the great elastic power of these young 
trees, and the less surface of re^stance which their branches 
would present. The cloud continued its march in majestjc 
grandeur across the road, passed some labourers at the water- 
fall below the terrace, tore up some cabbage-plants in a garden 
on the left, went over Bamsdale height to the sands, drove a 
machine containing a camera obscura into the sea, and daalied 
it into ah' " - ' pieces. It now made a direct course to the 
east, seal \ to the height of 60 feet, which almost 

blinded i \ running from the precarious ehelter 
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he sought ill a batli'mg machine ; the wJiole hne of thesi- car- 
nages was turned over upon their hroadside, and the tide being 
up, they were driven into the sea, some without their roofs or 
wheels. The scene became now highly animated and imprea- 
save. The pedestrians on tlie pier, with that energy inspired 
by fear and the approach of danger, were seen making their 
escape as they could. Some of my acquaintances enjoying their 
wine in a cabin of one of the vessels between the piers, were 
suddenly alarmed by the boy rushing down from the deck, and 
crying out " The liathing-machiaes are ruuning into the sea, 
many have turned over, and some heels-over-head," Their vessel 
in an instant broke its anchorage, and turned over on its beam 
ends, to the no small destruction of their glasses and Falernian. 

The tornado being now between the piers, having passed over 
a considerable surface of the tide, had driven the water in fu^un 
and spray to the height of the ships topmast. After making much 
havoc among the liglit boats, — raising one 8 or 10 feet out of 
the sea, — staving, upsetting, and. filling odiers with water, — 
turning the brig just mentioiietl upon its beam ends, and which but 
for the pier would have been upset, — and forcing three otlier ves- 
sels from their moorings, — it passed through the harbour, drove 
round, witli great velocity, a large crane, and, carrying away a 
basket, an umbrella, and other light bodies, was at length broken 
by a heap of timber, and rising over the battery in rapid volu- 
tions, whirled inio the clouds and disappeared. 

Your inquiries in a former Number (No. IX. p. 4il.) on these 
phenomena, I shall now endeavour to answer to the best of my 
means of information. From the immense quontity of water 
iuid foam scattered about, and from the violent agitation of the 
waves beneath, many experienced seamen hod deemed it a wa- 
ter-spout It left no trace of water, however, when it first passed 
over the land, but seemed a dense column of vapour, perform- 
ing very rapid and violent revolutions around its axis. The 
sea was evidently taken up by the energy of the rotatory mo- 
lion of the winds; its surface was not at all agitated till the a>- 
Imnn passed over it, and the water carried up was not in a sohd 
cone, which it would have been had there been a vacuum, but 
in spray and foam. The persons who saw the water-fall have 
no doubt it was from the sea, and are persuaded, from the im- 



1 






FSirftm^^^^^H 



Mr Dunn's Descriplion aft)u: WhWbm 
petus of llie proptJliiig power, that it would have carried up 
even small fisli, or any other light body, in its way. It was quite 
perpendicular, and scenicd at firat to be thicker at the summit 
th&D below, resemhling a trumpet, Its density wa.s so givat, 
that many persons thought it was the smoke of some fire on the 
sands, but the most compared it to tho steam from a large lw«W- 
hnuse or steam-engine. The gyrating motion resembled a acrevr , 
OT'thcCor«MamwMwi(*,andwiih thi8exception,andamorebulgmg 
character near the clouds, many respectable witnesses have Bt- 
«urcd me it was very much like ihe drawing in Vol V. Plate I( 
Fig.l. i, of the EAmhurgh Ph'dosophical JmimaL I cangetne 
precise idea with rugard to its velocity, some jjersonslwlievingk 
travelled with less speed ihnti they could run, others thinking 
tliey could not have kept jiace with it. By coinjiaring the titne' 
of its duration with the ground it passed over, which must haw, 
been at least half a mile, we may arrive at some approximation X» 
the truth ; and althouglj I have been told by some it was not 
seen tor more than three, and others for ten minutes, when F 
consider that all agree iti thinking thcmBclves able to have got 
out of its reach, I should be inclined to believe that its course 
would have been at about seven miles an hour. 

The noise was very peculiar, and brought many people to thdf 
windows to see what was the matter. Some describe it as imitih 
ting the roaring of a great wind ; some a crackling noise like a 
house on fire ; a military gentleman informed me it resembled the 
explosion of a mine imder water ; but the majority considered it 
like the rumbling of heavy carriages. Another variation from the 
account given of a former one in your Journal, is, that the water 
was certainly not agitated tiJl touched by the column ; and at- 
though the foam was not less than 80 yards in diameter, and 
reached the ship's topmast, about 70 or 80 feet in height, the 
sea at a very small distance was as tranquil as usual. The alti- 
tude of the column of wind varied ; and as, in llio hurry of suck , 
a moment, no one would have an instrument to measure the 
angles with, considerable differences of opinion on tliis point pr&. 
Twl. Tin"" sf'^med to be a conformity of sentiment that cloucEs 
V before as those from whence this mcteoc. 
uo discharge of light eitJier above or be* 
)f a sudden and momentary explosioi)) 
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Ijut the noise was a continued roar : a faint slreimi, resembling 
thin vapour, was, liowever, pereeived descending from tJic cloud 
above. 

The thermometer rose that day to fiS°, where it has remained 
with very little variation since. The barometer I noted, ten or 
filWn minutes after the liurricane, at SOj- It fell on the 29th 
to S9j> but since the subsequent storm it lias risen- to Sg|. The 
opposing currents of wind were remarkable ; the foititr stratum 
aiW coming a little while on Thursday evening from the 
W.SW., again shifted to the N.NE. ; but the clouds above 
sliU continued to pass from the S.SW. This opposite state 
of the wind existed till Sunday the S9th, the weather remaining 
dry, with some occasional deviation, and fans and streamers 
pointing in different directions, according to their elevation, 
when a atorm of thunder of unwonled energy burst over our 
heads from the W-SW. about 1 p. m. The lightning was most 
vivid, and accompanied with heavy showers of hail. About an 
hour after the storm, the barometer began to rise, but the clouds 
continued to come fnmi the A'W., whilst l he weathercocks on 
the church and in the town stood in the NJD., as they had done 
in tile morning. The atmosphere became very warm, and the 
irind again setting E.NE., we had soon clear and settled wea. 
ther for the first time these three weeks. 

The cause of these phenomena, as explained by Franklin, 
seems to be contrary to the known laws of pneumatics. How 
could a vacuum preserve itself one momMt against the super- 
incumbent pressure of the atmosphere ? • Besides, if the water 
had been raised in one continued column, it could not have 
ascended higher than 32 feet. Capper, on " Winds and Mon- 
soons,'" explains it in a simitar manner ; but the necessity of a va- 
cuity is by no means clear to me, as the impetus of the gyrating 
motion of the wind is quite sufficient to take up water in its 
whirls. Darwin imagined that it may be produced by a cold 
stratum of air descending and displacing a lower one of higher 
temperature; but the extreme cold of the earth's surface which we 
have endured of late, rendci-s this tlieory equally improbable as a 
primary cause, for a fire on the ground should be followed with 

* See the Honouralile Ca|iiain Napier's Paper on Waterspouts in this JaumiJ-r 
Vol. VII. I). S3.-E0, 
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more violent, effects. Impenetrable as the urcuna of Nature seem 
to be, the eye of the philosupher must turn to electncal aaeace 
alone, veiled as she is in darkness and uncertainty, for a true 
explanation. The connection of clectririty with galvanic, mag- 
netic, and chemical attraction ,^its imiversal agency in pointiiig 
the thunderbolt, as well as in forming a drop of water, unequi- 
vocally elevate it, as far as finite search can reach, to the digmty 
and station of first causes. Kirvan observes, that " winds xp- 
pear to be^n at that point towards which they blow." Hence 
we may easily suppose the operation of this powerful agent act- 
ing in one common centre, in the opiwsile currents of wind ; 
the violent and instantaneous a^tation of the clouds,— th^r ra- 
pid attraction and repulsion from one common point,— ~their sud- 
den descent from this centre to the earth, — their partial infla- 
ence on the waters below ; the whole immediately following a 
thunder-storm of undoubted electrical ori^n, and taking the 
same direction from the west with both that and the violent 
storm a few days afterwards 

Dr Franklin's opinion of the identity of water-spouts and 
whirlwinds, is strongly corroborated by the instance before us. 
The ancients seem also to hav« considered them modifications of 
eiach other. Lucretius thus describes the prester or water-spout : 

■• For as Ihc cone descends, from eiety po[nl 

A dread tornado lasbes i[ without, 

In gyic perpctuiit, through iu talal tail i ^ 

Till, ocean ^ned, the cungn^ted storm 

Givoa its full fury lo th' uplifted naifn, 

Tortur'd and torn, loud howling midst llic frEy. 

Oft, loo, the whfrlwind from the clouds around 

Fritters some fragtnente, and itMlf involvea 

Deep in a cloudy pellicle, and close 

Mimica tbc preEter, length'ning stow from heaven i 

Till, earth altain'd, th" involving Heb flbrujil 

Bursla, and the ivhlrlwind vomits, and the alorm," &c. &c. 

Goon's Trawdation. 

As the thunder-storm on the S9th was unusually severe, and 
as it is somewhat connected with my subject, for I am convinced 
it settled (isonable state of the weather, I perhaps may 

be excu its effects on a house which it struck, in 

the occ Viend Mr Greave. This building faces "1 

the sout came from the S.SW- ; the jighming 
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was seen to strike it uear the centre. Witliout injuring cither 
the brick-wall or window, which was bliut, and through which 
it must have obliquely passed, it struck the screw of the upper 
bed-po3t, ascended the pillar, tliivered it into niimcrous sptinterE, 
some of which still hung horizontally by small portions slightly 
attached. It then fussed along the bell-wire at the head of the 
bed to the first turn, which it left, and descended in a zigzag 
direction, splitting open the paper from the wall, to the apart- 
ment below. It now took another bell-wire, and sent aS a por- 
tion over the face of a looking-glass, without doing any injury 
farther than tearing the paper below as before. The remaining 
stream proceeded to the corner, and gave off another portion 
which tore the pa[>er down to the moulding. The original line 
still continuing along the bell-wii'e, made its last turn, went 
down the wall, splitting open the paper, leaped over a minia- 
ture, and again tearing away the paper and plaster underneatlj, 
disappeared at the fire-place. The maid-servant hearing a little 
dog screaming violently, ran into the apartment, where she saw 
a blaze as if it was on fire. The room was full of smoke of sul- 
phureous odour. She was instantly knocked down as from an 
dectrical machine, and felt as though on fire. On attempting 
to rise, she was so benumbed as to fall again ; but at length she 
succeeded in getting up stairs, where she found the bed-cham- 
ber as full of smoke as the last. She screamed out, and endea- 
voured to sit down. When she was well enough to reach the 
outer door, she was much relieved, but complained of soreness, 
etiflbess and swelling of the tliroat, heailache, and great numbness 
of the limbs. In the evening her numbness was subading, her 
tongue very dry, and the throat shewed no signs of inflammation, 
although it still felt very sore ; her neck was stiff, and althmigli 
it had been covered at the time with a silk handkerchief, was 
marked with several red lines, as if scorched or struck with a 
cane : the same appearances were ol)served in her legs. Not- 
withstanding, she was much better the next day ; slie had not 
yet been able to taste food, was very thirsty, and a little fever- 
ish, the soreness of the skin gradually disappearing. The dog 
was not injured, probably from the non-conducting propeilics of 
tus coat. Ho perforation could be discovered through the walls, 
VOL. X- Ko. 19, ^A^^ 18S4. n 
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nor any traces of fire or i:harring could be found m tbe course 
of the electrical fluid. The upper and lower windis, aft*T eon- 
tinuing a little while from SSW. and NNE., have since bbwB i 
uniformly from the E.NE., and tlie weather is now quite settli 

SCABBOBOPGH, YORKSUISE, > 
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Abt, \V\.— Observations on the Htigfds of ike Hi 
Mountains, leith the Aleasuretnenla ^' Lieut. A Ger. 
Mr J. GEitAKD. By William Lloyd, Captain of the 
gal Army. 
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Ln the fourteentli volume of the Asiatic Researches, prinlpd 
[ -nt Calcutta, iliere is a memoir of great interest on the heights 
§A>f the principal Snowy Peaks of the Himalaya Mountains, by 
'Obtain J. A. Hodgson and Lieutenant J. D. Herbert; and it 
is really lamentalile to obser^'e in a work of such deserved re- 
pulaiion, and which is so widely drculated, the numerous errors 
of the press that in a particular manner mark that paper. Ai 
brief extract of that memoir has just been published in 1 
Eighteenth Number of the Edinburgh Philosophical Joun 
with a table of the general results of those valuable, extensive 
and laborious operations ; which, ahhough correctly copied frosfl 
the Calcutta edition of the Asiatic Researches, does not exhiUkI 
the true heights of the Snowy Peaks, an<l which is calculated li 
confound the stations of the Great Triangulation with tlie Pea 
themselves. At page S12 oi' the Calcutta edition of the Re^^ 
searchea (14th volume), there is a table designated " Snowy 
Peaks, with data." It is from this table that the heists of 
a number of the Snowy Peaks above the level of the sea have 
been extracted. The table commences " Uehalaru, F." which 
signilies that tlie Snowy Peak marked F, in the Flan of the 
Triangidation, is seen from the station of Uehalaru under an 
angle of 5" 40' 25", is distant from it 76,673 feet, is 7,742 feet 
higher than UclnOaru, and, finally, 31,884 feet above the level 
of the '"", " great E.," which is one of the peaks of 

Jumni from Uehalaru under an angle of 9° 3* 

56", ii 19,037 feet, is elevated 6,6H3 feel above 
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it. and rises 00,765 lect above llic (wcaii. Kediir Kaiita is tin- 
othvT lotty staliun uf the great iriungulaljun, and llie tabli^ sliews 
tile difierence ol' level between it and the Snowy I'eaks maikt-d 
L. No. 39, great E. (one of tlie .1 uninoutum PeakK), the niid- 
ilie and left peaks of the grouji H., the peak C, and the cone; 
ih^r distances troui it, and likewise their respective heiglits 
above the level of the sea. The Chur station \s itpoii a stupen- 
dous mountain, fj-om whence tlie Peak of Raiding, 363,dS0 
feet distant, is seen under an angle of 1°5'44"; this mighty 
peak, 21,251 ieet above the level of the sea, stands on llie left 
bonk of die Settlej river, and beyond the hither Himalah, or 
that portion of the Snowy ChaiD that looks down upon the 
pluDs of India. This being a correct ehicidntion of Captain 
Hodgson's table, the impropriety of eonnetling the stations of 
the IriBngulatiou with the peaks ir a " table of the heights of 
the Snowy peaks of the Uinialaya Mountains'" is evident, sinee 
it impresses tlic reader with llie idea, that the station and peak 
together signify one and the same mountain, as in the instance 
Chur Italding, Wh^rtn pyramidal Peak, &c. &c. The heights 
of the Snowy Peaks above the level of the sea, given in the 
table of the " Snowy Peaks, with data," at page 312 of the four- 
teenth volume of the Asiatic Researches, and published in the 
Edinburgh Philosophical Journal, are erroneous, as appear!) 
ftom the note at the t<K>t of page 316 of the Asiatic Keseorches, 
which cancels the list of residts given in that tabic, and substi- 
tutes a new one at [lage 324, headed " Peaks of the Himalaya, 
or Snowy Range," to which a nuuiber of additional observa- 
tions have lieen added. The reason stated in (he note for can- 
celling the first table is, that the fit'st calculations gave but 853 
feet for the height of the station uf RelvUIc on tlie plains, above 
the sea, instead of 1013 feel, which it was found to be by sub- 
sequent and more complete barometrical oliservations, as de- 
tailed in page 320. The difference of WO feet has been added 
U) ihe tnean heights given in the table of Snowy Peaks with 
data in the new table at page 324, which consequently exhibits 
the true heights of the principal Snowy Peaks above the level 
of the sea, and defines thenj past the possibility of mistake, by 
giving their latitudes and longitudes. 

I Iiave bi-en Induced to take the liberty of troiibhng you with 
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these, remarks, from a convictioii that yoa will, in the next nnm^ 
ber of your valuable Journal^ insert Captain Hodgson's ocn'ect- 
ed taUe of the heights of the Snowy Peaks of the Himakfa 
Bfountains: and should the following results of obsenrations, 
made in the same tract of country, by lieutenant Alexander 
Gerard and Mr J. Grerard, be thought of sufficient interest, yon 
are welcome to pdblish them alse^ These last obserraUons have 
already appeared in the Calcutta Journal. 

Heights by Barometer. 



Feet above the 

SiMtoolPasf, - . 15,554 

Booreodo Pms, - 15,095 Buraiida Pass of Capttin Hodgaaiu 

Keoobmng Pais, - - 1S,448 

Pasi between Soongnum and Manes, 18,743 Limestone^ 

Bed of the Satlq under Bekhur, 10,792 

HIgheet birch-ftneit near Soonginun, 14,000 

Highest culthratkii at Bekbur, 13,000 

Top of Choor Mountain, 

Station on Purgeool Mountain, 

Highest nif^t-caxhp, 



Bekhur Vinage, 

Nako, 

Sb^pkiy 

Shealkur Fort,^ 

Huttoo, or Wbartoo, 

Ammonites found at 

Higheat sandstone, 

Bampoor, - 

Soobathoo, 

Dehra, 

SUharunpoor, 



12,143 

19,411 

18,129 

12,676 

»,005 

10,597 

10,403 

10,656 

16,000 

16,700 

3398 

4,205 

2,349 

1,093 



Tully. 

Chur of Captain Hodgsoai 
Purkgul of Captain Hodgsoiu 



Shipkl of Captain Hodgson. 
Shalkar of Captain Hodgson. 
Whartu of Captain Hodgson. 



Sabhatu Math of Captain Hodgsoii. 
Near Belville^ Captain Hodgson. 



Trigonometry. 



PUfgeooi, or Todie^gung Mountain^ 22,488 Purkgul of Captain Hodgson. 



Bnldung Mountain, 
BudraJ Mountain, 
Bhyrat'Fort, • - 
limestone at least 

London, 
October 1823. 



21,103 Raiding of ditto. 

7,502 Bhadraj of ditto. 

7,592 Bairatojf ditto. 
20,000 
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ptain Lloyd's request, we have insert- 
d more correct Table of th^ Heights 
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rflhe Snowy Peaks, with their longitudes and latitudes. Wc 


shall be glad to receive any farther communication from Cap- 


lain Lloyd on the subject of the physical geography of India. 


Corrected TABLE of the Heights of the Snowy Peaks of the 


Himalaya Mountains. 








■e 5-^ 


ElevBtton 






Stitiohi. 


North 
Latitude. 


Pi 


above the 
Sea in 
EnHl"h 
Fcot. 


District or Slate. 




A, Ko. I. 


so'je'so" 


TS'iS^/C 


23,631 


JoH-ahir. 


A. No. g. 


sosiiy 


T9 57 28 


85,749 


Ditto. 




P. or A. No. 3. 


30 .30 18 


T9 51 33 


23,317 


Ditto. 




J, . . . 


30 43 33 


rs 48 3S 


17,017 


Garhwal. 




fl. MiddlE Pck, 


30 4101 


79 16 05 


23,441 


Biulritiath. 




U. . . . 


30 46 08 


79 06 01 


81,168 






D. . . 


30 47 36 


79 03 11 


23,062 






Q. - - - 


.'SO 47 £3 


78 50 10 


19,928 






(1.-C. 


30 4H Hi 


19 49 58 


19,530 






C. (Jaunli Peak), 


30 51 04 


79 SO 37 


21,9*0 


Jaunli. 




M. Mount Moiro, 


.30 51 8J 


78 59 68 


82,798 


Ditto. 




St Patrick. 


30 51 SB 


79 06 41 


88,7991 
88,8S4 i 
81,778* 






St George, 
F._C. 


3! 58 !9 

30 58 46 


IB 07 30 


Garhwal. 
Ditto- 




78 SI 86 


The Pyramid, 


30 54 ST 


79 08 41 


81,379 


Ditto. 




P. - . - 


30 54 53 


78 SO 08 


81,961 






G. Sri Kflnta, 


30 57 1? 




20.896 


Ditto. 




Rudra Hlmalch, 


30 59 19 


79 05W 


82,390 


Ditto. 




Seqti Buen'r, 


30 58 85 


79 06 3* 


88,906 


Ditto. 




Great E. or Ban.leriJiich, 


3100 00 


79 38 3J 


20,916 


Ditto. 




LowE. 


31 00 11 


78 30 39 


80,188 


Ditto. 




Shippor, 


3100 30 


79 00 57 


18,691 


Ditto. 




BIsek B. 


31 01 81 


T9 33 38 


81,155 


Gurhwhfll. 




H. Middle Peak, 


31 05 49 


19 29 37 


80,968) 






H. Right Peak, 


31 05 J8 


78 30 03 


80,668 


Ditto. 




H. Left Peak, 


31 OS S3 


79 29 15 


80,501 






Jhata Peak, 


31 OTIO 


79 49 29 


18,795 
19,352 


Ditto. 




Tawara Peak, . 


31 08 81 


78 49 53 




The Cone or S. 


31 13 51 


79 31 13 


81,178 


Garhwal ^Bi««iber. 




PealtB, No. 39. left iw high. 


31 14 13 


79 83 55 


19,481 


Ditto. 




h. {No. *0), N. Weitem Peak, 


31 16 04 


79 28 25 


ID,S18 


Ditto. 




No. M. 01 Needle Peak, 


31 19 45 


78 19 19 


19,044 


Ditto. 




Raiding, 


31 89 88 


79 81 44 


81,411 


Ditto. 




Bisbi GanetBnir. 


31 3T 20 


79 3fi 10 


21,399 


Ditto. 




Western P. . 


31 41 19 


7T 44 Ofi 


19,799 


Kullu and Chainba. 




Parkjal, 


31 S3 17 


77 43 53 


22,700 


Biisaher. 
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AsT. IV. — OhservatloTui on Btes, and particularly on t/ie 
iwjion of the Larva of Workivg-Bees itilo Qtieen-BeSi^ 
By the Reverend Mr Dlnbab of Applegarih. Commi 
nicRled by ihe Author. • 

XiHONG my expeninents in llie year 1822, there were tw 
rather of an interesting nature, one of tliem contimiing beyond 
the poRsibility of a doubt, the remarkable and often-questioned 
fact in the natural history of bees, of their having the power oC 
converting the larva of a wurking-bee into a queen, when cifi 
cumstances require such an expedient; — the other expenmenl 
is completely practical in its nature, and the consequence of tin 
one first mentioned. j 

Experiment I. — In a cumin uniiat ion itiserled in ike PbUosoi 
phical Journal, I mentioned an instance which I had witni 
of the formation of a queen from the egg of a working bee;- 
a discovery for which Natural History is indebted to Sdiirachi 
aod which had been repeatedly verified by the celebrated Hubefj 
Possessing a hi?e extremely well fitted for experiments of thi 
kind, and which I have namad the Mirror-Hive, from its exai^ 
resemblance to that piece q\' household furniture, I set about 
peating this experiment in such a way as to put the matter out 
I of all doubt. Httber had a.lready done this so accurately thaf 
' ao person at all conversant in this branch of natural history 
ceuld jeasonably have felt any hesitation on the subject, proi 
vided tliere was no favourite theory to be ujiheld. But Hubac 
was a foreigner, and I have hf^ard it alleged against him by some^ 
that he was a man of a very vivid imagination, — and by othi 
that -being defccdve in his eye-sight, be liad given credit aa th^ 
word of his assistant to reports of discoveries unfoundfli k 
fact. Huieh, an Englishman, has published a Treatise on Beegf 
in which he treats with much petulance and ridicide the theory 
of the formation of artificial queens, so warmly supported br 
Huber ; and I oljserve in the London list of now publication^ 
a pamphlet nnnounced by him in answer to my paper on that 
,subje ' -nal. The following results of an experiment 

I mai will, I presume, be regarded as a craiclu* 
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.«ive answer to his objections, and to tliose of any otlicis who 
may be sceptical on the point 

In July the Mirror-Hive was full of comb, bees, brood, and 
honey, — ^the queen very fertile, and laying at the rate of 100 
eggs per dictn. I opened the hive and took her away. For 
eighteen hours they continued to labour as if she were still with 
them ; *t the end of that time they missed her, and all was in- 
stantly agitation atKl tlimult ; the bees hurried backwards aod 
forwards over the comb with a loud noise, rushed in crowds to 
the door, and out of the hive as if they were swarming, and, ia 
fahort, exhibited all the symptoms of bereavement and despair. 
Next caorning they had Imd the foundation of five queen cells, 
having demolished the three contiguous cells to the one contiun- 
ing a worm which suited their purpose, and by the afternoon 
four more, all in parts of the comb where before were nothing 
bat eggs and common worms of one or two -days old. Two of 
tfaese royal cells advanced more rapidly in siae than the rest, 
probably from the Ian le being of an age fittest for the piirpow; 
four came on more slowly, and three made no progress after the 
third day. On the seventh day the two first were sealed, two 
more were nearly so, all the rest continued stationary, and ia 
fact remained so, as if the bees, satisfied that they had at least 
secured one queen, did not think it necessary to carry forward 
ibe^othera to nralurity. On the morning of the fourteenlh day 
fceiB'the removal of their old Cjueen, a young one emerged irom 
ber eell, strong, active, and exactly resembling diose produced 
in the natural way. While examining her motions, I saw her 
hasten to the other royal cell, which had been closed about the 
same lime with the one from which sJie had come, and attempt 
to tear it open, doubtless with a view of destroying its inmate ; 
but tlie working-bees pulled her away with violence, and cun. 
Unued to do so as often as she made the attempt. At^veryj'e- 
pulse, she stood, in a sulky posture apparently, on the comb, 
and emitted the shrill jicrp peep, so well known to bee-masters, 
while the unhatched queen at ihe same time sent forth a peep 
also, but of a hoarser kind. And this accounts for the two dif- 
ferent sounds which are generally heard in the evening from 
a hive about to throw a second swarm. The shrill sound pro- 
ceeds from the reigning queen, and seems to express her rage 
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and disappoininaent at being baffled by tiie watchful guardians 
of tlie unhatchcd queen, from whom the hoarse sound comes. 
In tile afternoou of the same day the last mentioned (eniale left 
her cell. I saw her come forth in majesty, finely and delicately t 
formed, but smaller than the other. She immediately retired i 
within a cluster of bees, and I lost sight of her. Nest momiDg, ' 
on opening the shutter of the hive, I perceived the youngesl' 
queen rushing apparently in great terror over the face of the 
comb, and turning round the edge of It to the other ade ; and in 
the next moment the other queen was seen pursuinjir with equal 
rapidity. I now fully expected to witness Huber's combat of 
queens, and was about to wheel round the hive on its pivot, to 
inspect their proceedings on the oilier side, when business called 
me off. I returned in half an hour, thinking I might yet be in 
at the death, but found all was over ! The young queen was' 
lying on the alighting-board on her back. In the pangs of death,' 
newly brought out by the bees, and doubtless the victim of tbi' 
elder queen. f 

I observe two circumstances respecting this last queen, one erf? 
which agrees perfectly with the experience of Huber, while the- 
other is at variance with it. While the young queen remained' 
a virgin, not tlie slightest respect was paid her by the bees ; not 
one gave her food, she was obliged to help herself, and in cros- 
sing towards the honey-cells, *he had to scramble over the crowd, 
not an individual of which would get out of her way, or seemed' 
to care whether she fed or E!ar\-ed. But no sooner did she be- 
gin laying than the scene was changed, and complaisance, re-' 
spect and attention, became the order of the day ; one after' 
another extended the proboscis with food, and at every step of 
her progress a circle was formed round her by her admiring 
people. The other circumstance, and which varies from the 
experience of Huber, respects the sound emitted by the queens. 
He says that the workers form no guard around the cells of 
artificial queens, — that these are perfectly mute, and he makes 
several remarks by way of accounting for it. The above ex- 
periment completely contradicts this. The cell of the young 
queen was guarded most vigilantly, and both emitted the sounds' 
alluded to, perhaps once every minute, for several lioui-s to- 
gether. 
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Erpervment II. — This experiment, which was entirely prac- 
liotl, and con^sted in turning tu accuunt the result of ilic first 
cipeiiment, respected tlie formatiuii of artificial Ewanns, an ex- 
pedient, in my opinion, never to be resorted to, but in such cases 
of Reces^ly as that I am about to detail. From tiie tirst to the 
third week of June my hives had all dirown their top-swarms ; 
but instead of throwing their second in ten or twelve days there- 
after, as is generally the case, four of them had not cast nearly 
three weeks after. This was probably owing to the unfavour- 
able state of the weather, which, by delaying the swarming, had 
furnished the reigning queen with an opportunity of putting to 
death one or two of her intended successors. In these circunL- 
stances, from the crowded slate of the hive, a mass of bees as 
large as a man's head hung from the alighting-board of each 
hive; a Mght grievous to the Apiarian, aa these outliers are 
quite idle. Determined to avail myself of Schirach's and Hu- 
berts discoveries, I cut out of the Mirror.-liive a piece of comb 
about three inches square, containing eggs and worms, and fix- 
ed it in an old hive full of empty comb. I then removed out 
of sight one of the hives which had an outlying, or rather oul- 
hanging, mass on its alighting-board, instantly clapped down in 
its place on said board the empty hive, and forced the idlers to 
enter. They made a tremendous noise, and seemed disconcert- 
ed at finding, instead of the rich combs they had hitherto been 
bnuliar with, nothing but empty cells. This agitation was kept 
up all day by the continued arrival of the bees belonging to 
the original hive, who had been abroad when their habitation 
was changed, and who now abided greatly to the population. 
At noon nest day I inspected the new establishment (a leaf-hive 
of Huber), and found, to tny satisfaction, the foundations of 
three queen-cells laid in the small piece of brood-comb I had 
given thero. In due time aqueen was hatched, — the hive pros- 
pered, and at the end of the season I took from it four and a 
half pints of honey. Finding this trial succeed so well, I in- 
slanily fell to work with two more in similar circumstances, and 
wiUi the same success. One of these died about a month after, 
but from causes which had no connection wiih the experiment ; 
the other I kept over winter, and it has now swarmed, (July I. 
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I had still another mhich hung out, and from this also I I 
ced a cast, but by a ntethod which hfts l>ecn often adopted hf 
Others. I carried the full hive into a dark place, turned it a] 
pJaced an empty hive over it, mouth to mouth, and droxv it 
tially. Perceiving that half the bees had gone up, and knoWi 
ing that in these cases the (|ueen is nlways among the foremost^' 
I immediately replaced the old hive in its former station, 
carried the new one, containing the queen, to a little diBtancW 
As the old hive had plenty of eggs and young brood, the 
were at no loss to prixrure anollier queen ; and the new one bw 
ving a queen, proceeded to work in all respects as a naturtf 
young swarm. The old one I kept over winter, and it cast this 
summer. 



Aht. V. — On the Refractive ami Dispersive Power of diffe 
Species (^ Glass, in reference to the improvement o^ AcJt\ 
matic Telescopes, Tvith an Account of the Lines or St 
Tohich cross the Spectrum. By Jobeth Frauenhopek 
Munich. Concluded fronn Vol. IX. p. 299. 

.A.S the lines of the spectrum are seen with every refracting 
substance of uniform density, I have employed this circumstance 
for delennining the index of refraction of any substance for each 
coloured ray. This could be dune with the greater exactnete, 
as moat of the lines are very distinct and well marked. For 
this purpose, I selected the largest lines, because with substances 
of low refractive power, or witli prisms of small refracting angles, 
the lines of leas mitgnitude could scarcely be perceived with a 
strong magnifying power. The lines which I chose were those 
marked B, C, D, E, F, G, H, iu Fig. 5. of Plate VII. (Vol. IX.) 
I made no use of the linefi, because it is too near F, and I endea- 
voured to use the middle one Iwtween D and F. It is not practi- 
cable to measure large arcs, such as BH, but only small ones likr 
BC, CD, because, in order to see the lines of the different co- 
lours distinctly, the eye-glass i-equires to be displaced. 

The f Table contains the measures of the angles ob- 

tained f 'dnds of glass, nnd other refracting sub- 

stances. 
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very tmal) ; and, with ihe prism with which I made these espe- 
limcntB, it was only 40" .5 for tcatcr. I have measured, then, 
only ihe arc* BC, CI), DE, &c. The corrections are smaU, 
and nnmeijuenlly very exail. With the prism Ihcy amounted, 
for »C only to r.6, for CD to G".5, and for KE to 8". All 
ihc onglen in ihe preceding Table have received this correctdon^ 
Callinfi; r the angle of the incident ray, f the angle of the enieu 
gent ruy, ^^' the angle of the piisni, and n the index of refrac-^ 
lion, wc obtain 

_ / p Cwin ; + cos j- sin r)* + (sin 4 sin '•)* "1 

~ V L sHnf J" 

If tlic nngic of the incident ray is equal to the angle of the 
emergent my, anil if /* is the angle which the incident ray forms 
with till- enicrgcnl ray, we shall have 

sinJC^+'l-) 

- smii ■ 

This lust expression for » will not be rigorously correct in sub- 
Htnnccs with a great disperave power, and for an emergent ray, 
the angle iif wliich is not e<]ual to that of tlie incident ray, for tha 
latter cannot be so, excepting to only one of the emergent r«j 
Buch as that at D, on the supposition that the prism doee n 
change its place. In making use of Ihe last Formula for catcul 
ling the indices of refraction wth great accuracy, I only measur 
the art-s HC, CD, DE, &c. when the distance of the two lin 
was the smallest. But this distance corresponds only to ti 
linn of the spectrum, if n ray in the middle of them makes tH 
smallest angle with the incident ray. When I measured, ft 
example, the arc GH, the place of the prism was such, that 
ray, itearty in the middle between G and H, formed the 
angle niih the prism that the incident ray did. The prisni bi 
iIhs position when (he angle of refraction of this mean ray ig 
ntiniuHint. Dy the help of tlie idescvpe, and by turning dl 
plane m which the prism rests, this piHlioo may be easily founi 
with the greatest exactness. With substances of a less dispd 
rive power, «" with prisms of -■» smalk-r ai^le. the sanje care 
not rc« >-*id ihb degrc« of accumcy. Chatting E a U 

JBilcx I the ray E, we hax-s 
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And for the ray F, 

i? W = 1 r-; • 

Sin 4 -4. 

The fallowing Table contains the indices of refraction for the 
different coloured rays in each refracting substance^ 
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13441M 

1.416308 
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1.493874 
1.640373 
1.666072 
1.544684 
1.579470 

1.669686 
1.669680 



The following Table contains the ratios of the different dis- 
per^ve powers of the differently coloured rays, in several com- 
binations of the refracting substances, according to the results? 
in the preceding Table, 
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The preceding Table shews the difference of dispersion reki- 
lire to differently coloured rays f<"" each combination of refract- 
ing substances. For example, for Jlmt-giass, No. 13, and water, 
the ratio of dispersion of t!ic raj s in tlie space BC, is as 1 to 
i^t and of the space GH as 1 to 3.73. As these differences, 
however, are very small in some aiibstances, as mjimt-glaiij, and 
oH of turpentine, we may expect, with some confidence, that, in 
varying the ingredients, we may obtain a kind of glass, in which 
the differences wilV be smaller than in that wliich lias hitherto 
been employed. The crown-glass M, for cxan)ple,, is of such 
s compoMtion. 

Calling 1 the aberration of an oliject-glass of crortm-glasn, 
Na 9., andjlini-^ass. No. S,, prorl need by the difference of dis- 
persion relative to the different colours, this aberration becomes 
about 0.57 for an object-glass of the same focus, and composed 
^ craum-gluss. No. 9., smdflint-giass. No. 13. It will be 0,52 
fiir bh object-glass of CTOwn-giiiss M, and _/i»tg^sj. No. 13. 
Hid 1,74 with crown-glass. No. 9, and irown-glass M. In 
calculating these aberrations, I have taken into accouDt the 
KlatJve intensities of the differently coloured rays, of which t 
have idready spoken. 

The results given by two prisms of flint-glass^ No. 23. shew 
tfie degree of confidence which may be placed in the measured 
uigles. With the prism of 45° made of this glass, a change of 
ULarc of 2* produces a change of 1 iti the 5th decimal of the 
index of refraction. With a prism of &y, it requires an angu- 
lar change of 8".5 to produce the same variation in the decimals 

If ill achromatic object-glasses, the aberration produced by 
tile unequal refran^bllity of the differently coloured rays ought 
(o be destroyed, then, since the focal lengths of the lenses of 
fliDl and crown glass ought to be nearly in the raUo of the dis- 
person of the two kinds of glass ; and since, on the other hand, 
tbe-ralio of dispersion for the different colours is not the same, 
it is evident that some aberration must still remain ; and we 
must therefore delemiine this ratio, in order that this aber- 
ration may be a minimum for the distinct vision of objects. 
This cannot take place, if the difference between the focal 
lengths for the rays of different refrangibllity in the same object- 
, glass is a minimum, Cov the different colours have not the same 
I intensity : tlie aberration of the yellow rays, for exam\>le^ \iWi«lv 
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have the gi-eatest brightness, will produce in the ratio erf* the 
intensity a worse effect than the viulet ones, if the aberratia 
for the latter is of the same magnitude. Hence, we must L 
the intensity of each colour in the sjjectrum, or in what ratio tl 
impression of any colour of the spectrum is stronger or weaker thai 
that of another colour. In order to measure this intensity, 
constructed the following apparatus. 

To an eye-glass constructed for lliat purpose for the telcscop 
of the theodolite, I applied a small plain metallic mirror, 
edge of which being well defined, cut the licld of the teleacc^ 
in the middle, as shewn at a in Plate II. Fig. S. It was jJacej 
before the eye-glass E, at an angle of 45°, and at the place of tb« 
image formed by the object-glass A. The eye-glass E is pulled 
out till the edge of the mirror, which ought to be vertical, i( 
distinctly seen. At the side of the eye-glass, and in a directioa 
perpendicular to the edge of the mirror a, and to the axis of th4 
telescope AE, I fixed a tube c B, cut in the direction of itE 
length at b ; and in this cut I placed a narrower and a shorter 
tube MN, Fig. 1., which crossed the larger tube cB perpend 
cularly. In this narrow lube was a small flame, in the a 
the lai^er tube, which was supplied with oil from an extemd 
vessel. The narrow vertical tube b Fig. 2., or MN Fig. 1,, 
had in the axis of the larger tube a small round aperture, turned 
towards the mirror a, by which the light of the flame fell up(Hi 
it. By this contrivance, we perceive, in half of the field, tbv 
mirror a illuminated by the flame, and in the other half, one O 
the colours of the spectrum formed by a prism placed b^ore ths 
object-glass A. The nearer the tube is brought to a, the n 
will the flame illuminate the mirror, and consequently we caa 
obtain, at the same time, an impression produced on the eye by 
the light of the mirror (as seen by the eye-glass), of the same in* 
tensity as that which is produced by a colour of the spectruot 
in the other half of the licld. The squares of the distances d 
the flame from the mirror for the different colours of the spec^ 
trum, are then inversely as the ratios of their intensity. Thou^' 
at first i*^ — "r-rs difficult to compare the light of two differenft 
colour tea easy by a little practice. The intensitf 

or approaclies more to that f^any cokul! 
le same position of the eye-glass its vfT' 
If the mirror is adjacent to a p 
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la of the spectrum more or less illuminated, the edge of tlie mirror 
IV- becomes, in both cases, more distinct ^ because, in the first case, 
iiw mirror appears to be placed in the shadow, and, in the se- 
oond case, it is the colour of the spectrum that is found there. 
The experiment with the mirror is a httle difficult and uncer- 
tain, if we perceive clearly the lines of the spectnim, because 
tie brightest and the darkest lines touch one anoDier almost in 
every colour. On this account, the aperture in the window- 
shuller is made so broad, that only the strongest lines are just 
visible, and the fine ones not at all. In place of the mirror 
out^de of the shutter by which the light entered, I put a 
white plane surface illuminated by the sun, because by any im- 
perfecdon of the mirror the light is irregularly dispersed, which 
renders the observations more dubious. 

In order to vary the experiments, I at one time enlarged the 
mund aperture before the Same, and at other times I contracted 
it. I placed also at the end c of th« wide tube a piece of ground 
^ass, through which the mirror received its light In this case 
I measured the distances of the flame from the ground glass. To 
woid all illusion, the aperture before the eye-glass ought to be 
small, and to be at the place where the principal rays, or the axes 
of the rays coming from the edge iif the field, cut the axis of 
ihe telescope. With the prism of flint-glass No. 13, having an 
angle of 26^ !i4'.5, I (tbtiuned the following results. Though 
ihe experiments were made in ckar wcalhcr, and at noon, I 
sometimes perceived, in the course of the observations, a slight 
change in the density of the light which the prism received- 

ITbe differences in the four sets of experiments may have been 
partly omng to this change, and the flame may also have changed 
its intensity in the coui-se of the observations. If we call the 
intensity of the light at the brightest part of the spectrum 1, 
we shall then have. 
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The brigluest part of the spectrum is nearly at une-tliird tat 
oiie-tuurtli of DE from D. Its pusitioi) cannot be detfrmjiuit 
more exactly, nepr is it of any great importance. 

The curve in Fig. 5. FlateVII. Vol. IX. represents theintOK 
Mty of the light in the diiferent colours. The ubuve values arc thp: 
ortlinates, and the measured arcs BC, CD, in the Table, p. 27^ 
from flint-glass No, 13, the abscissEe. We may suppose that th^ 
quantity of the light in tlie diHerent coloured spactis, is repr«, 
gented by the areas of tlie curve BC, CD. If we call tluit 
quantity 1 for the area of the space DE, tlien we shuU havEj 

Area of BC - O.OSI 

CD atgs 
DB 1.000 



On the supposition that with au achromatic object-glass the; 
aberration of the brightest rays is more injurious to distinct 
vision, in the ratio of tlwir intensity, than die aberration of the 
tainler ones, the distinctness wilt be tlie greater if the ratio of 
difiper^on, which we may. call w, is taken, such that 

.T^fi^ + cy + d3 + e.+/S+fi-»' 
where ^, y, i. Sic. express the quantity of light in tlie spaces 
BC, CD, DE, &c., and b, c, d, &c. the quotients 

CW— Bh' Dn'— B/t ' 
C« — B«' Bn — hj^ 

This ratio is consequently for flint-glass. No. 30, and for crown- 
glass. No. 13, equal to 1 to S.OIS- I iiave, however, found,, 
that with the object-glasses ef these two kinds of glass, tlie dis- 
tinctness is a maximum, when this ratio is taken, e<]ual to 1 to 
J. 98. This proves, that if the distinctness ought to be a maxi- 
muni, the aberration of rays of least intensity ought to be greater 
than it is, in the inverse ratio of the intensity. 

Having several object-glasses of the same aperture, the same 
focal length, and the same kind of glass, we may determine in 
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*\mh of ibem the aberration produced by unequal rclVangibiH- 
f/ is ihe best compensated, if we cover one-half of each, of 
them by a screen passing through the centre i>f the objecl-glaas 
in B stnught line. In those where the margin of a distant ob- 
ject is most distinct, the aberration is best compensfttcd. In 
making this comparison, we must attend only to t)ie distinctness 
of the object, and not be deceiv^ by the colours, because oile 
objecL^Iass may shew less colour than another, and yet its 
clisuoctaess be leas. This detailed metliod of finding the beet 
ratio of dispersion, is useful only tor determining how much the 
aberratiwi of the faintest rays ought to exceed that of the bright- 
est rays. This result will be still more accurate if it is obliuned 
by trials nmde with greater objeet^lasses, whose apertures are 
in the ratio of the greatest possible focal length. It is scarcely 
necessary to add, that the aberration uf sphericity was correcte<l 
in all Ihe object-glasses employed in these experiments. There 
is sull another aberration which takes platre in the eye itself, 
aod to which we ought to pay attention, if we wish to find the 
best ratio of the colorific dispersion. 

In placing tlie red colour of the spectrum in tlie middle of the 
Geld of the telescope of the theodolite, and in adjusting the eye- 
glass so as to be able to distinguish the fine micrometer wires, 
these wires will be no longer seen when the violet rays enter the 
field, the eye-glass remaining fixed. In order to see the wire in 
this colour, we must bring the eye-glass much nearer the wire ; 
that is, more than double the aberration produced by tlie un- 
equal refrangibility of the two kinds of rays in the eye-glass. 
This proves that the differently coloured rays in the eye have 
not the same focal distance, and that the eye is not achromatic ", 
The distance to which the eye-glass ought to be displaced in 
difierenl colours, in order to see the wire distinctly, enables us 
to calculate tills aberration in the eye, which is by no means 
small ; but we must lake into account the aberration produced by 
the eye-glass itself. It is scarcely necessary to state, that, In 

* The wiml of achiomalisin in Uic human eye has been long ago pojnled out 
by Dt Masltalyne, Dr Blair, Hint Dr Young. The lost of thtae philoaiiphcra con- 
eluded,. Ihat Ihe diepenive pawer of Lhc eye collectively, is one-third of the iliipgr. 
(Ito powct of crown<glRGe, si ati equal angle of devimian. Mr RaoiMlcn maJnlaiiKil 
Ihe ezltwrdinaj'y opinion, that llie scpaiation of coloured i»ya is only oluavcd 
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observations of this kind, no other light but that of the spec^ 
trura ought to enter into ihe field of the telescope, and that 
the wire should not receive any foreign light I have 
with a lens of crown-glass, No. 13., with a focus of 0.88 Pi 
inches, that the eye-glass, in passing the wire from the ray C !*■, 
G, ought to be displaced 0.054 of an inch, in order to 
wire with equal distinctness in both colours. A lens of 
^ass. No. 13., of 1.33 Paris inches focus, requires to be displaced., 
0.111 for the same colours; a lens of flint glass, No. 30., with A 
focus of 0.867, requires a displacement of 0.074 ; and another 
of flint-glass. No. 30., and a focus of 1.338, required to be dis- 
placed 0.148 of an inch. In these experiments, I looked witK 
one eye at a fixed object, whilst with the other I observed at the 
wire through the lens, in order that I might be certain tha^ 
with the different coloured rays, the eye was always ecgually bu»- 
ceptible of uniting no the retina white rays of a given divergency; 
and, consequently, that it did not change, in that respect, for the^ 
different colours. Even with that precaution, however, the re^ 
suits did not differ greatly from the preceding. i 

The result given by the first lens is, that if the red rays 
fall parallel on the eye, the blue rays ought to diverge from a 
point 23.7 inches distant, in order to have in the eye the same, 
focal distance. With the second lens this distance was Sl.S";' 
with the third 19.5; and with the fourth 17.9. In this caicn- 
lation, I have taken into account the influence produced on this , 
displacement by the unequal refrangibility of the two kinds al 
rays in the lens. This aberration Jn the eye cannot be fixed, 
more rigorously, hut by varied and repeated trials. It would be 
desirable to have the experiments repeated on the eyes of diffe. 
rent persons, in order to obtain a mean result. In order to de- 
termine this aberration with still more precision, we must al30__ 
take into acrount the diameter of the luminous cylinder formed 



where there is n sudden change of densit)i ; B4id Dt Young bus remarketl, ihu If 
Ihis hypothenis is well foondod, the disperalon of Ihe eye must be atlribulcd whoUf 
to ihe aqueaos humour. Mr RBinidcii's opinion is uibverslve of every prindpte b* 
optica, and doea not dCEetve (o tie rcFlited, Dr firewater found that the diqief> 
aUm oT hie eye. at the margin, when the pupfl was abmil (he seventh of an inch In 
diameter, was corrected by a prlam oF flint-glass of 10°, and having a disperave 
power of 0.0479.— Tkiki. 
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bjF ihe rays which go from the eye-glasa lo ihe eye. Tht- dia. 
meter of this cylinder varies, aud depends on the aperture of the 
•*j«ct-el'>ss, and the focus of the lenses of the eyeglass. It is 
easy to conceive that this aberration increases with Uie dia- 
meter of the cylinder. Great care is therefore requisite, in the 
calculation of object-glasses, to attend to the aberration of tlic 
eye, and to make it disappear from the object-glass. 

If, m the calculation of achromatic object-glasses for the splie- 
rical aberration, we wish to make this aberration disappear en- 
tirely, the indices of refraction for the flint and crown glass ought 
to belong to the same coloured ray ; for, if these indices belong to 
different rays, the aberration can never be extinguished, notwith- 
Ktandiag the most rigorous calculation. As the discovery of the 
lines in the spectrum enables us to determine these points with 
accuracy, they must be considered of great utility in removing 
this aberration. 

Before the discovery of the lines in the spectrum, I determined 
the identity of tlie refracting powers of two kinds of glass, by 
cementing them together, and forming them into a single prism. 
If tlie two specula seen by this prism appeared on the same 
place, and without any reciprocal displacement, I concluded that 
their refracting power was the same. After the discovery of 
these lines, however, I found that two pieces of glass might still 
have a different refractive power, without that dift'erence being 
perceived by the alwve method. This difference in refracting 
power was not only found in pieces of glass taken from different 
parts of the same crucible, but even in pieces taken from the two 
extremities of opposite sides of the same piece of glass. By re- 
peated experiments on tlie manufacture of flint and crown gloss, 
I have succeeded to such a degree, that, in a crucible containing 
400 lb. of flint-glass, two pieces, one of which is taken from the 
bottom, and the other from the top, have the same refractive 
power. 

In observing the great quantity of lines in Uie solar spectrum, 
we might be led to believe that the inflexion of light at the nar- 
row aperture in the window-shutter had some connection with 
, them, though the experiments described do not ^ve the least 
proof of this, and indeed establish the contrary opinion. In 
order to put this beyond a doubt, and also to make some other 
obeervations, I varied the experiments in the following manner : 
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If we makp the sun's rays pass through a Bioall round apcr- 
lure in iho window- aliuttcr, nearly 15" in diameter, and cause it 
to fall on a prism placed before llie telescope of the theodolite, 
it IS obvious that the spectru-m seen by the telescope can only 
have a very small width, and consequently will form only a line. 
In a line, however, of almost no breadth, it is impossible to see 
tile fine and delicate lines which traverse it ; and, on tliat ac- 
count, the fixed lines are not seen in a spectrum of this kind. 
In order, however, to see all the lines in this spectrum, H ia 
necessary only to widen it by an object-glass, without altering its 
length. I obtained this effect, by placing agtunst the object- 
glass a glass having one of its faces perl'ectly plane, and the 
oilier ground into the segment of a cylinder of a very great dia- 
meter. The axis of the cylinder was exactly parallel to the base 
€)f the prism. The spectrum could not, therefore, change in 
its length, and was therefore only widened. In the spectrurti 
thus altered, I recognized all the lines occupying tlie very same 
position that they had when the aperture was long and narrow. 

I employed the same apparatus for examining, in the night 
time, the planet Venus, joii/tout allowiitg Hie light to Jail upon, a 
small aperture. 

In the spectrum formed by this light, I found the same Hoes 
such as they appeared in the light of the sun. That of Venus, 
however, having little intensity compared with that of the sun re- 
flected from a mirror; the brightness of the violet and the exte- 
rior red rays is very feeble. On this account, wo perceive even 
the strongest lines in these two colours with some difficulty ; but, 
in the other colours, they are easily distinguished. I have seen 
the lines D, E, b, T, Fig. S. Plate VII., Vol. IX., very well 
terminated ; and I have recognized that those in b, are formed 
of two, namely, a fine and a strong hne. The weakness of the 
light, hoivevCT, prevented me from seeing that the strongest of 
these two lines consisted of two ; and, for the same reason, the 
other finer lines could not be distinguished. By an approximate 
measure of the lines DE and EF, I am convinced that the light 
of Venus is, in this respect, of the same nature as that of the sun. 

With tl iinaratus, I have also made several observa* 

;htest fixed stars. As their light was 
Venus, the brightness of their spec- 
less. I have nevertheless seen, with- 
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out any illusion in the sjjcctnim of tlie light of Sinus, three 
large lines, which apparently" have no resemblance with those of 
ihe sun's Hght. One of them is in the green, and two in the 
blue space. Lines are also seen in the spectrum of other fixed 
stars of the first magnitude ; but these stars appear to be difTc- 
renl from one another in relation to these lines. As the object- 
glass of the telescojie of the theodolite has only 1 3 lines of aper- 
ture, these experiments may be repeated, with greater precision, 
by means of an object-glass of grea.ter dimensions. 

The electric light is, in relation to the lines of the speetnim, 
Tery different from the light of the sun and of a lamp. In this 
spectrum, we meet with several lines, partly very clear, and oTie 
of which, in the green space, seems very brilliant, compared with 
the other parts of the spectrum. Another hne, which is not 
quite so bright, is in the orange, and appears to be of the same 
colour as that in the spectrum of the light of a lamp ; but, in 
measuring its angle of refraction, I find that its ti^t is much 
more strongly refracted, and nearly as much as the yellow rays 
<if die light of a lamp. Towards the extremity of the spectrum 
we perceive in ihe red a line of veiy little brightness ; yet its 
light has the same refrangibility as that of the clear line of the 
light of a lamp. In the rest of the spectrum we may siill easily 
distinguish other four lines sufficiently bright *. 

In making ihelight of ulamp fali through a narrow aperture. 
ftom 15" lo 80" wide, upon a prism of great dispersion, placed 
before the telescope, we perceive that the red line of this spec- 
trum is formed by two very delicate bright lines, similar in size 
nnd in distance to the two dark lines D, Fig. V. Plate VXI. 
Wlielher tlie aperture through whieli the light of the lamp passes 
is wiile or narrow, if we cover the point of ihe flame, and the 
lower blue extremity of it, the red line appears less clear, and is 
more difficult to be distinguished. Hence it appears that this 
Imc derives its origin jirincipally from the light of the two extre- 
mities of the flame, particularly the inferior one. 



' In order lo oblain a continuoufl olectrical light, I broaght Id urithtti hair nn 
!nrh nf each other, Iwo conductor*, and I united them by a very Rne gtB)» tliraad. 
One of the two wM connected with an electrical machine, and the other lommuni. 
cited with the ground. In ihi» manner, Ihe light apiicotcd lo pass eonlinuouslj 
■Inng the ginas fibre, which CDiucciiii'nIty foimei! a fine anil lirillinnt line of li^h'. 
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The reddish line is, in relation [o the other parts of the spe9' 
trum, very bright in the spectra of light produced by the flame 
of hydrogen gas and alcohol. In the spectrum of the flame q 
Bulphur, it is seen with difficulty. 

I intend to repeat the experiments relative to the perfection q 
the Achromatic Telescope, with a new instrument, by which I 
expect to obtain a degree of accuracy more than double of t 
of which the preceding observations are susceptible. I shall add 
to them new experiments made with the some instrument, and for 
which the instrument already described was not adapted. Thea 
last may perhaps be of great interest in practical and physical 
optics. 

In making the eKperiments of which I have spoken in tbJB 
memoir, I have considered principally their relations to p 
cal optics. My leisure did not permit me to make any otbeiif 
or to extend them farther. The path which I have traced oiA 
in this memoir, may furnish interesting results in physical c 
tics ; and it is therefore greatly to be wished that skilful natural 
philosophers would condescejid to give tliem some attention. 



Aut. VI.— On Rock Formations. By Baron Alexaiidek 
HUMBULDT ■. 

A. HE v/ard^rmation designates, in Geognosy, dither the nu 
ner in which a rock has been produced, or an assemblage 
mineral masses, which are so connected together, that they t 
Bupposeil to have been formed at the same period, and present* 
in the most distant parts of the world, the same general rela- 
tiom of situation and position. It is thus that the formatiM 
of obsidian and basalt is attributed to subterranean fires ; 
thus also that we say tiie forination of transition clay-elate 
tains lydiiui-stone, chiastolite, alum-slate, and alternating beds of' 
black limestone and porphyry. The first acceptation of the 
word is better adapted to the genius of the language ; but it 
has relation to the origin of ihinga, to an uncertain science found- 
ed upc " hypothesis. The second acceptation, now 
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geneially adopted by the French inineralogiGts, has been bor- 
roned from the celebrated school of Weiner : it indicates what 
is, not what is supposed to have been. 

In the get^ostical description of the globe, we may distin- 
guish different degrees of aggregation oi' mineral substances, 
simple or compound, according m we rise to more general ideas. 
Rocks which alternate with one another, whicli are usually asso- 
dated, and which present the satno relations of position, consti- 
tute tLjbt~maiion ; the union of several formations constitutes a 
district or terrain; but these different terms of rocks. Forma- 
tion and Terrain, are employed as synouynious in many works 
of geognosy. 

The diversity of the rocks, and the relative disposition of the 
beds which form the oxidised crust of the earth, have, from the 
ttost remote times, fixed the attention of men. Wherever the 
working of a mine was directed upon a deposit of salt, of coal, 
or of day-iroD, which was covered with a great number of beds 
of different natures, it gave rise to ideas more or less precise re- 
garding the system of rocks peculiar to a district of small ex- 
tent. Furnished with these local details, and full of prejudices 
which arise from custom, die miners of a country would disperse 
themselves over the neighbouring districts. They would do 
what geogiiosts have often done in our days ; they would judge 
of the position of rocks of whose nature they were ignorant, ac- 
cording to imperfect analogies, according to the circumscribed 
ideas which they had acquired in their native country. This 
oror must have had a fatal influence upon the success of 
their new researches. In place of examining the connection 
(rf two contiguous districts, by following some generally ojc- 
tended bed,— in place of enlarging and extending, so to speak, 
the first type of forniationx which had remained impressed 
upon their minds, — they would be persuaded that each por- 
tion of the globe had an entirely different geological constitu- 
tion. This very old popular opinion has been adopted and sup- 
ported, in different o.>untries, by very distinguished men ; but 
(ince geognosy has been elevated to the rank of a science, tlie 
art of interrogating nature brought to perfection, and journeys 
made into distant countries, have presented a more exact com- 
parison of different districts, great and immutable laws have 
been discovered in the structure of the globe, and in the super- 
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portion of FQcks. Since, then, the most striking analogies ofsituw 
tion, of composition, and of oi^anic bodies contained in conietnJ 
poraneous beds, have manifested themselves in the two worlds, i 
proportion as we become accustomed to consider the fonnatiMM 
under a more general point of view, even their idenlity bectwnfll 
every day more probable. ■ 

In fact, on examining the solid mass of our planet, we pa^ 
ceive that some of those substances with which oryclognosy (d«l 
scriptive mineralogy), makes us acquainted in their indivklllll 
capacities, are met with In constant assoeiattons, and that thea 
associations, which are designated by the name of Compouwf 
Rocks, do not vary, like organic beings, according to the di&au 
rences of the latitudes, or of the isothermal lines in which they 
occur. The geognosts who have travelled over the most tei 
mote countries, have not only met in the two hemispheres witk 
the same simplesub3tances,quartz, felspar, mica, garnet or bora* 
blende ; but they have also found that the great mountain maS 
ses present almost everywhere the same rocks, that is to say, the" 
same assemblages of mica, quartz and felspar in the granite ; dS 
mica, quartz, and garnets in I he mica-slate ; of felspar and honf 
blende in the syenite. If it has sometimes been thought at fi 
that a rock belonged exclusively to a single portion of the globe^ 
it has been constantly found by later researches, in regions thet 
most remote from its first locality. We are tempted to admift 
that the formation of rocks has been independent of the diven^ 
sity of climates ; that perhaps it has even been anterior to thet 
(Humboldt, Geograpkie des Plantes, 1807, p. 115. ; Vuead 
Cordiileres, vol. i. p. ISS). Rocks are found to be identical 
where organic beings have undergone the most varied modifica 
tions. 

But this identity of composition, this analogy whidi is obsettJ 
ved in the association of certain simple mineral substances, ntig^t 
be independent of the analogy of relative situation and of supen; 
position. One may have brought from the Islands of th^ 
Pacific Ocean, or from the Cordilleras of the Andes, the sam^ 
rocks whi''^'^'" "bserved in Europe, without his being permit* 
ted to CG 'hese rocks arc superimposed in the saaH 

manner, he discovery of one of them it might btf 

predictet -e of certainty what are the other rock* 
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whidi oeeor in the same places. It is to disdb^'er tiiese anolo- 
^'esof »tuatian and relative pusition, that the labours of geo- 
gtHMts should tend, who delight to investigate the Jaws of inor. 
gsnic nature. In the folloiving tables, ive have altumpted to 
unite all that IS known with certainty, regarding the superpuai. 
lion of rocks in the two Continents, to the north and south of 
the Equator. These tt/pcso/yortiiatians will not only be extend- 
ed, bnt also variously modified, in proportiun as the ntinibcT of 
travellers qualified to make geognostical observalitHis aliall be- 
Mime increased, and ns eomplete monographs of diiferent dls- 
iticts at great distances from each otlicr shall furnisli more pre- 
dse results. 

The exposition of the laws observed in the superpoution of 
rocks, forms the most solid part of the science of geognosy. It 
must not be denied, that the observations of geognoslical situa- 
tioa often present great difticnlties, when the point of contact of 
Itto naghboiiring formadons cannot be reached, or when they 
donolprcsentaregularstratification, or when their relative situa- 
tion is not uniform, that is to say, when tlie strata of tlie upper 
deposits are not parallel to tlie strata of the lower. But these 
difficulties (and this is one of the great advantages of observa- 
tions which embrace a considerable partof oiir planet), diminish 
in number, or disappear entirely, on comparing several districts 
of great extent. The superposition and relative age of rocks, 
are facts susceptible of being established immediately, like the 
siruL-ture of the organs of a vegetable, like the proportions of 
i;lemenls in chemical analysis, or like tlie elevation of a moun- 
tain above the level of the sea. True geognosy makes known 
the outer crust of the globe, such as it exists at the present 
day. It is a science as capable of certainty as any of the physi- 
cal descriptive sciences can be. On the other band, all that re- 
lates to the ancient state of our planets, to those fluids which, it 
is said, held all the mineral substances in a state of revolution, 
to those seas which we have raised to the summit of the Cordil- 
leras, to make them again disappear, is as uncertain as are the 
formation of the atmosphere of planets, the migrations of v^e- 
tables, and the origin of different varieties of our species. Yet 
the period is not very remote when geologists occupied them- 
selves by preference with the solution of these almost impossi- 



L 
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bic probicms, wtLh those fabulous times of tbe physical hist 
of our planet. 

In order to render the principles better understood, 
ing to which tbe following tabU ^the superposition of rodtt 
constructed, it becomes necessary to premise observations fi| 
iiished by the practical examination of different districts, 
shall begin with remarking, that it is not easy to 
scribe the limits of a formation. The Jura limestone and t 
Alpine limestone, which are separated to a great distance hi 
country, sometimes appear closely connected in another. Whi 
announces the independence of a formation, as has been la 
justly observed by M. de Buch, is its immediate superpositki 
upon rocks of a different nature, and which consequently ougl 
to be considered as more ancient. The red sandstone is aa H 
dependent formation, because it is superimposed iudiHerend 
upon black (transition) hmcstonc, upon miciuslate, or upo 
primitive granites ; but in a country where the great fonnatia 
di syenite and porphyry predominates, these two rocks i 
ly alternate. There results ihat the syenite rock is depended 
upon the porphyry, and scarcely any where covers by itself tt 
transition clay-slate or primitive gneiss. The independence a 
formations does not, besides, by any means exclude the unifbrv^ 
tyoT C(mcordavccofjxtsition ; it rather excludes the oryctognosi 
Uc passage of two superimposed formations. The traii^tion dito 
tricts have very often the same direction and the same incline, 
tion as the primitive ones ; and vet, whatever approximati^a 
there may be between their origin, we are not the less warrant- 
ed to consider the anthracitic mica-slate or the grey-wacke, al- 
ternating with porphyry, as two formations independent of tbe 
primitive granites and gneisses wliicli they cover. The contbrL- 
mity of position is in no way incompatible with the indqien- 
dence of formations, that is to say, it does not prevent the right 
which one has of regarding a rock as a distinct formation. It 
is because the independent formations are placed indifferently 
on all the older rocks, (the chalk upon the granite, the red sand* 
stone upon the primitive mica-slate), tJiat the assemblage of s 
great ni ■ 'bservations made uimo very distant points^ 

becomei ful in the determination of the relativf^ 

age of to determine that the zircon-^enite is, 
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To Announcing these ideas regarding the sense which should 
ietttadied to the words indipenilfnt formations, wheu treating 
rfthe order of their position, we are very far from undervaluing 
lie eminent services which the most rigorous oryctognostic cxiu 
minationj the mmute investigation of tlie composition of rocks, 
have rendered to modern geognosy, and eipecially to the know- 
ledge of the relative position of formations. Although, accord- 
ing to the distoveriea of M. Ilaiiy, regarding the intimate 
nature of iiiurganic and crystalhzcd substances, there does not 
exist, properly speaking, a passage or transition of one mineral 
species to another ; (Cordier, sur les Roches volcan., p. 33., and 
Beraelius, Nouv. Syat. dc Mineral, p. 119.), the paabages (rf 
}iuua£S or pastes <^ rooks^ are not limited to formations which 
we coaimodly distinguished by the name of Compound Rocks. 
Those which are thought ample, for example, the trandtion or 
seomdary limestones, are partly amorphous varieties of mineral 
^xaes, of which there exists a crystallized type, partly of aggre- 
gates of elay, carbon, &f., which cannot be submitted to any 
iiired determination. It is upon the variable proportions of 
ihese heterogeneous mixtures, that the passage of marly lime- 
stones to other schistose formations is founded. (Haijy, Tcddeau 
comparatif' de la Criatallograpkie^ p. 27 — 30.) All the amor- 
phous pastes of rocks, however homogeneous they appear at first 
a^t, the bases of porphyries and euphotides (serpentines), as 
well as those problematical black masses which constitute the bo- 
tam^. (basalt) of the ancients, and which are not all greenstones 
surcharged with hornblende, are susceptible of being subjected to 
mechanical analysis. M. Cordier has applied this analysis in an 
ingenious manner to the diabases, doleritea, and other more re- 
cent volcanic productions. The most apparently minute orycto- 
goostic examination, cannot be indiflerent to the geognost who ex- 
amines the age of formations. It is by this examination that we 
ate enabled to form a J ust idea of th e progressive maimer in which, 
by internal development, that is to say, by a very gradual change 
in the proportions of the elements of the mass, the passage b 
made from one rock to a neighbouring. The transition slates, 
whose structure appears at first so diiferent from that of the gra- 
mtes or porphyries, present to the attentive observer striking ex- 
amples of insensible passages to granular rocks of porphyritic 
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or granitic nature. These states liecnine at first greeitisli aii( 
harder. In proportion as the amorphous paste receives honi 
blende, it jiasses into those linriibleridic traps which in formet 
times were confounded witli basalt. In other cases, tbe micA 
which is at first concealed in the atiiorp!ious paste, becomes de> 
velopcd, and separates into distinct and clearly crystalliza 
spangles ; at the same time, the Telsimr and quartz become vitt 
ble; and the mass fis&umes a granular aspect, with very etotf 
gated grains : this is a. true transition gneiss. By d^rces, tM 
grains lose their common direction ; the crystals arrange lheiil< 
selves around many centres ; the rock becomes a transition gn) 
nite or syenite. In other caseM, the quartz alone is developed) 
it augments, and becomes niuiuled into nodules, and the slate 
passes to the best characterized grey-wnckes. By these ce^ta^ 
signs, geognosts, lo whom the ap[>earances ot" nature have become 
familiar by long examination, become aware beforehand of tb^ 
proximity of granular, granitic and arenaceous rocks. ADa]<}< 
gous passages of primitive mica-slate to a porphyritic ruck, i 
the return of this rixrk to gneiss, are observed in the eastern parti 
of Switzerland. (See the luminous developments given by MI 
de Raumer, Fragmente, p. 10. and 47. ; M. Leopold de Bucb; 
in his Voyage de Claris d Chiavenna, fait en 1803, and ioserted 
m iXw Magaz. der Berl. Naturf., vol. iii.p.115). But these pass* 
ages arc not always insensible and progresave; the rocks otieO: 
also succeed each other quickly, and in a very abrupt manucr ^ 
often {for example, at Mexico, between Guanaxuato and Ovex* 
eras), the limits between the slates, the porphyries and syenite^^ 
are as distinct as the limits between the porphyries and lime^ 
stones ; but even in this case, geognostical relations with the ete-, 
perimposed rocks are indicated by additional heterogeneouB 
beds. It is thus that the transition granite of the syenitic fori 
mation presents betls of basanite, by becoming charged widi 
hornblende ; it is thus, also, that these same granites somedmei 
pass to euphotide. (Buch, yen/ages cti Norwfge, vol. i, p. 188.» 
vol. ii. p. 83.) 

There results from these considerations, that the mecltanical] 
analysis r pastes, by means of demi -triturations 4 

washings ' which, M, Fleuriau de Bcllevue made 

the first as crowned with success; Jonrti. . 
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Pkyiiqut; vt>l. li. p. 102 ), ilii'uws light at once, \sl. Upon the 
1.11^ crystals whitli are is()lHtttI and sc'parated Ii-om the micro- 
swqiic crystals entangled m the mass ; ^d!y. On the mutual pass- 
ages of some rocks, Kuperiniposed the one upon tJie other ; ^dly. 
On the subordinate beds, which are of the same nature as one of 
ihe elements of the amorphous mass. All these phenomena are 
produced, if we may so speak, hy internal development ; by 
variation in the constituent parts of a hemrogeneoiis mass. 
Crystalline molecules, invisible lo liie eye, occur enlarged and 
disengaged from the compact tissue of llie paste ; by their as- 
semblage ajid mixture with new substances, they insensibly be- 
come intercalated beds of considerable thickness ; and not un- 
frequeiitiy they even become new rocks. 

It is the intercalated beds which especially merit the greatest 
attention. (Leonhard, Kopp and Gseilner, Propeed. der Miner., 
p. 158.) When two formations succeed each othe^ imme- 
diately, it happens that the lieda of tbe one begin at first to alter- 
nate with the beds of the other, until (after these precursors of 
Sgreat change) the newest formation shows itself without any 
mixture of subordinate beds. (Itiich, Gcogii. Beob. vol. i. 
p, lot. 156.; Humboldt, Rd. Hist. vol. li. p. 140.) The pro- 
gressive developments of the elements of a rock, may, conse- 
f|uently, have a great degree of influence upon the relative posi- 
IJon of the mineral masses. Their effects belong to the province 
of geolcgy ; but, in order to discover and appreciate them, the 
observer must call to hi.i assistance oryctognosy. 

In exposing the intimate relations by which we often see the 
phenomena of composition connected with tho,=c of relative situa- 
iim, it hflB not been my intention tu speak of the purely orj-c- 
tognostic method, which considers rocks according to the ana- 
logy of theii- composition alone. (Jonrval dcs Mhici, vol. sxxiv. 
JJo. 199.) In the classifications of this method, abstraction is 
made of every idea of superposition ; but they do not the less 
give rise to interesting observations regarding the constant assem- 
blage of certain minerals. A purely oryctognostic classification, 
iDulliplies the names of rocks more than is required by geognosy, 
when occupied with superposition alone. According to the 
changes which the mixed rocks undergo, a stralnm of great ex- 
tent and thickness may contain (we must rejx^at it here) parts 
VOL. x. KO. 19- JAK. 1824. u 
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to wliidi the otyctognost, who classes rocks accordiug to thtar 
coutposttion, would give entirely lUftbrent dcuoiuioations. These 
remarks have not escaped the learned author of the Claasi/ica- 
iion Mineralogiquc des Eothcn ; they must have presented them- 
selves to an cxpeuenct'd gcognosi, who has so successfully in- 
vestigated the siiperposiUon of tlie deposites of which he has 
treated. " We uuiHt uot confound,'' says M. Brongniart, in fail 
late Memoir on the poedtiun uf the Ophiolites, " the relative ppi 
aitions, the onlers of superposiliim of the dcposilcs aod of tHi 
rocks which cuRi}H>se them, with purely niiaeralt^cal desciip' 
tions. The neglect of making the proper distinctioD in tbift 
case, would necessarily he productive of coufusion in the science^ 
and would retard its progress." The arrangement which Wft 
give at the end of this article, is by nu means what is called a 
claiisifieation of rocks ; there will not even he found united, UD' 
derthejitle of particular sections (as in the old geognosticfd 
method of Werner, or in the escellent Trailc de Geognosie of 
M. D'Aiihuisson), all the primitive formations of graoite, not 
ail the secondary formations of sandstone and limestone. It 
has been attempted, on the contrary, to place each rock as it o 
curs iu nature, according to the order of its superpo^tion ta 
its respective age. The different formations of granite are i 
parted by gneisses, mica-slates, black-limestones and grey 
wackes. In the transition rocks, we have separated the ftm 
tions of porphyries and syenites of Mexico and Peru, which 
anterior to tlic grey-wacke, and to the limestone with orthocera> 
liles, from the much more recent fomiationof the ziicon-porpby 
riea and syenites of Scandinavia. In the secondai-y rocka, we have 
separated the oolitic sandstone of Nebrn, which is posterior tS 
the alpine limestone or zechstein, from the red-sandstone, whidl^ 
belongs to the same formation with the secondary porphyry an^ 
amygdaloid, .\ccording to the principle which we follow, the 
same names of rocks occur several times in the same table. Ao- 
thracitic nrica-slale is separated, by a great number of olde^ 
formations, from the mica-slate anterior to the primitive dajj 
slate. 

Inste^ ' '* '-iassification of granitic, schistose, calcareousaoj 
arenoc has been my object to present a sketch 

the ge lire of ihe globe ; a table in whidi ttM 
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be sej>aratcd in the most distinct manner from the oolitic lime- 
stone beds ; while in Switzerland, in Germany, and in Soudi 
America, they have for equivalents beds of marls subordinate to 
the Jura limestone. The gypsums, which, in one district, are 
sometimes only intercalated beds in the alpine hmestone or oali- 
tic sandstone, in another district, assume all the appearance of 
independent formations, and occur interposed between the alpine 
limestone and the oolitic sandstone, between this sandstone and 
the muschclkalk. The learned Oxford Professor, Mr Buckiand, 
whoge extensive researches have been equally useful to the geo- 
gnosts of England and of the Continent, has lately published a 
table of parallel formations, or, as he calls them, equivalents of 
rocksy which only extends from the 44?th to the 54'th degree of 
north latitude, but which merits the greatest attention. (On ikf 
Structure of tJie AlpSy and their relation with the rocks of Eng-^ 
land, 1821.) 

As in the history of ancient nations, it is easier to verify the 
series of events in each country, than to determine their mutual 
coincidence ; so also more accuracy can be attained in estima- 
ting the supei-position of formations in isolated regions, than in 
determining the relative age or parallelism of formations whidi 
belong to different systems of rocks. Even in countries whidi 
are not widely separated, in France, in Switzerland, and in Gier- 
many, it is not easy to fix the reladve antiquity of the muschd- 
kalk, of the molasse of Argovie, and of the quadersandstein of 
the Hartz ; because rocks of general occurrence are here most 
commonly wanting, which, according to the happy expression of 
of M. de Griiner, serve as a geognostical horizon, and \iith 
which we might compare the three formations in questioa 
When rocks are not in immediate contact, we can only judge of 
their parallelism by the relations of age existing between thein 
and other formations by which they are united. 

These inquiries of comparative geognosy, will long occu- 
py the sagacity of observers ; and it is not surpri^ng that those 
who set out with the idea of retracing each formation in all the < 
Jndiv''*""!**" of its relative position, interior structure and subor- 
dir >ld finish with utterly denying all analogy of 

su] >.d the advantage of visiting, previous to mj 

joL tor, a great part of Germany, of France, of I 
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I Switzerland, of England, of Italy, of Poland, and of Spain. Du- 
fing these excursions, my attention was particularly directed to 
fte leladTe position of formations, a phenomeiion which I cal- 
culated upon discussing in a special work. On my arrival in 
, South America, and while at first traversing in diflRerent direc- 
^ tioDS the VQSt deposites which stretch from the maritime chsun of 
t Tenezaela to the basin of the Amazon, 1 was singularly struck 
\ with the conformity of position which the two Continents ppesent. 
j (See my first sketch of a Geological Table of Equinoctial Ameri- 
\ ea, in tiie Journal de Phys.^ vol. liii. p. 38.) Subsequent obser- 
\ vatioDS, which included the Cordilleras of Mexico, of New Grena- 
\ da, of Quito, and of Peru, from the 21st degree of north latitude 
I to the IStli degree of south latitude, have confirmed these first 
> perceptions. But in speaking of analogies which are observed 
^ in the relative position of rocks, and of the uniformity of those 
laws whidi reveal to us the order of Nature, I might adduce a ;tes- 
timony otherwise of more weight than mine, that of the great 
gBOgnost whose works have thrown the greatest light upon the 
stmcture of our globe. M. Leopold de l^uch has pushed his 
researches from the Archipelago of the Canary Isles to beyond 
the Polar Circle to the 71st degree of latitude. He has discovered 
vgw formations situated between others already known ; and, in 
the primitive as in the transition deposites, m the secondary as well 
asin the volcanic, he has been struck with the great features by 
which the table of formations is characterized in the most distant 
legions. 

iTo he continued.) 



Aet. \H.-^Descfiption of a simple^ cheap^ and accurate Me- 
thod of experimenting on small quantities of GaseSy hy msans 
qfBmt Tubes, By Mr William Kerr. 

X HE greatest obstacles to experimental research that have hi- 
therto presented themselves to young chemists, and even to pro- 
ficients in the science, are the expence of the requisite appara* 
tns, and the want of room to contain them. This has especially 
been the case with respect to apparatus for experimenting ou 
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gases, 'i'lieac* ubsLucles, it is hoped, tlic following contrivaiKC 
will do much to remove. 

A glass tube from 6 to IS inches in length, and from 2 loS 
lines wide, so as to he capable of holding from 2 to 6 dractuii», a 
to be hermeticaily shut at one end, and bended a little below ils 
middle, so as to forni two brancheif, of which the shut brandi 
will be somewhat shorter than the other, diverging from esdi 
other nearly at a rlghl angle. The vertex of the tube should Ix 
widened on the concave side, and this done more toward the ehul 
than the open branch, as is represented in Plate II. Fig. 3. The 
vertex A of die convex side of the curvature i\oea not correspffliil 
with B, that of th^ concave side, but is beneath the shut branch. 

The gas evolved from the mutual action of two bodies, of 
which at least one is a liquid, may be collected in the shut 
branch in the following manner. Let the tube be held in die 
hand by the open end, so thai this be the highest, and the shut 
end the lowest part of the lube ; then the liquid is to be poured 
in till it begins to ascend above tlie vertex. The shut extremi- 
ty is now to be elevated as high as tiie open end, while the ver- 
tex is depressed, so as to be the lowest part of the tube. In llus 
position the shut branch will remain full, the liquid withii 
being supported by the pressure of the atmosphere on the 
portion of the fluid, that is above the vertex, in the open 
If a solid body, of greater specific gravity than Uie liquid, be 
introduced into tlie open end of the tube, it will fall down 
the vertex, and any gas evolved from its surface will 
through the liquid, and l>e collected in the shut branch, wl 
the liquid will ascend in that which is open. Owing to 
vertex of the convex side being beneath the shut branch, wl 
that of tlie concave is nearer the open one, the whole, or al 
the whole of the gas evolved, from any bit of solid matter 
ing on the most depending part of the curvature, will sa 
into the shut branch. In tJiis manner the gas is collected un- 
mixed with common air, and if the experiment requires the ap 
plication of heat, the bent tube may l>e placed in a sand-bath i 
BO that by means of such tulies, experiments may be performed 
on sir :ities of gasca, not only more economically, bul.it 

is hi uralely than is commonlv done on larger 

ipian ec-oslly opparaius. 
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j& bent tube of the form descnbcd, may be also used for dis- 
covering the quantity of gas absorbed by a liquid. For enamplc, 
the quantity of oxygen absorbed from atmospheric mr by a so- 
lu^n of the protosulphate of iron. The air being confined in 
the sealed branch, by the solution contained in the open one, 
will be exposed to the pressure of the coUimn of liquid, and as 
the open end may be corked, the solution can absorb no other gas 
Ijut that contMned in the tube. The quantity absorbed may 
be known by tying, at the coinmenccment of the experiment, a 
waxed thread around the tube, at the boundary of the air and 
liquid. 

Otiier gases may be absorbed by other liquids, in nearly the 
same manner ; for instance, carlxtnic acid by milk of lime ; only 
when any other gas than atmosphei'ic air is introduced into the 
tube, the whole tube must be previously filled with water. The 
water in the open branch, with the exception of a small quantity 
suSidcnt to confine the gas, is then to be sucked out with a straw 
or small glass tube, and the milk of lime substituted for it 

A beni tulie of a small size answers best for collecting gaa ; 
and one of a larger size for the absorption of gases. 

If the experiment to be performed requires any considerable 
time, the curvature of liie tube may be passed Uirough a aUt 
made in a thin board, the slit being of such length that the 
branches of the tube may rest upon the board at the extremiljes 
of the slit. Experiments may be going on, at the same time, in 
several tubes, placed in as many slits in the same board, which 
may be made to form part of a very convenient portable frame, 
for holding a number both of Ijent tubes for gases, and test tubes 
for precipitations. 

Fig. 4. is the plan of a board which may be made of maho- 
gimy, 8 inches square, and J of an inch thick. In it there are 
flght slits for bent tubes, and at one end it is pierced with eight 
hdes for test tubes. This board forms the top of the frame. 
Another board of the same dimensions, parallel to the former, 
forms the sole ; and these two bofljds are connected together, at 
the comers, by four small wooden pillars. The whole frame 
need not weigh more thai, eleven ounces. It may be placed on 
a table or shelf, and may be lifted from one place to another, 
loaded with all the tubes that it is intended to contain, without 
iliBturbing any of the processes gtiing on in these. 
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Tlic shin atid hiilts stiuulil be numbered, and a register 
ol the procetixes golog on in each of" (he tubes, by nhich iheyi 
are occupiL-d. 

It is hoped [hat bent tubes tvUI be found useful to studenu all 
Univertiilies, to travellers, and to those who cannot carry large;! 
brittle, and expensive apparatus along wiUi them. > 

To those wiio have not the means of purchasing expeaaivei 
cbenucal apparatus, tl\t bent tubes will recooimeod themselves! 
by their cheapness ; each of them superseding, fur small expeii-t 
uienis, a retort, a pnetmiaiic trough, and a receiver. J 

In the taboratorv of the cheniJst ihey will also be useAil, b^* 
enabling him to perform experiments, in lite small space of 8 or 
9 inches square, which would have olherwlse required 8 or 9* 
retorts, and as many receivers. 

An addition may be made to these lubes, by which the qua-i 
Iky of t])e gas evolved at any period of the experiment may^ 
be examined, without dislurbiug the process going on. An aa-i 
count of tliis iniprovomcnt will be the subject of an early com- 
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Art. VIII. — Account of the Earikquake which happened in 
ChiU, on tlie IWA ^November 1822 •. 

J. CANNOT refuse myself the pleasure of writing to you by so ' 
good an opportunity as that which now offers itself, particularly 
as I heard that you wished to have an authentic account of the:' 
earthquake which has taken place at Chili. I have received my ) 
information from some very inlelligent persons ; but as they ^ • 
seem to agree, I shall adhere more particularly to that given by. 
a friend of mine, who has taken notes. The whole descriptioo; 
would fill a volume ; so that I shall select those observatlona froto. 
memory, which 1 think are unlikely to have been inserted in the" 
public prints, and which I diink will be most interesting to you. 
On the ' ihe 19th November 1832, at Quintera, the 

usual sett-t iletely subsided about 8 o'clock p. m. ;. 



n favoured nilh a sight oC 
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, lere was perfectly clear, and it was a lovely moon- 
Jight ; no change was observed in the temperature. At ^ 30" the 
; £rst shock was felt, and the precise moment is curiously ascer- 
' teined, by all Roskirs ciironometers having stopped precisely. 
, «t the same time *, And by all occounle, which, of course, are 
■ vague, owing to the inaccuracy with which time is generally kept- 
' m tliat part of the world, ihe earthquake was felt at the same 
moment lliroughout Chili. During that nighl there were about; 
, seven principal shocks, and continual inferior ones ; so that Mrs 
' Graham (the author,) it is said, held her wateli in her liand 45 
minutes, with a glass of water on the ground near her, and the 
r was shaken as nearly as possible every 5 minutes, The 
tarthquakc was felt at Conception slightly, more severely at Co- 
piapo and Coquimbo, and some say at Lima, but this I think 
Tery doubtful. Valparaiso. Quillota, and Casa Blanca, seem to 
iave been the centre (if I may express it so) ; and when my friend 
left it, which was three weeks after the first shock, it was still 
continuing at intervals, I suppose about three times a-day. At 
Valparaiso the ravages are inconceivable, and upwards of 300 
bodies have already been dug out, mostly children and soldiers, 
vhich, I believe, taking the difference of population into account, 
exceeds any thing yet heard of, even at the great earthquake in 
'ria, I forgot to mention that it was felt at Mendosa, a town on 
tile eastern side of the Andes, in the line of Buenos Ayres, and 
Ar some little way on each side of that town ; and every endea- 
^:aur was made to discover if it had taken place at Juan Fer- 
nandez, but this has proved quite unsuccessful, there bong no 
jnhahitauts on that island. 

The water retired with great rapidity in the outset, so as to 
leave the launches dry opposite the Custom House ; but the re- 
was gradual, much Co the satisfaction of the inhabitants, 
Dd against the prophecies of the priests, who expected to have 
been swallowed up by it. Mrs Graliam, and all otlier autliori- 
fies, seem to agree particularly on this head, that the whoie line 
rf coast has either risen, or the water has subsided nearly two 



This I conceive lo be a miauke, as 1 have seen a memarsMluin altat^ed to 
IdUDDcineter, in Ihe handwriting of ihal watchinHkcr, in these words, " Lei down 
Ihe earthqaake." Beudis wliich, I should at once &aj tlie ca 
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feet, and that rocks have ro^de their appcaranLe above mteiyi] 

which before trere never seen, even at the lowest tides. \ 

The motioD and direction of" the sliock was from NW. to SE.j 
and fissures running parallel to one another in a NW. and SE. 
direction, from a few inches to two or three feet n-ide, were di& 
covered after the earthquake, ihmughoui the whole district, 
wherever it was felt. At Vina de la Mor, which, you rectdlect, 
a few miles from Valpar^so, cones from two to ax feet high, 
were thrown up of sea sand, of wliich the little valley is 
posed. No smell, gaseous exhalations, nor steam, have beea 
taken notice of; we may therefore suppose that none existed 
at the lime. The houses atuated on the loose alluvial soil, and 
in the Almcndral, a sort of suburb adjoining Valparaiso, 
generally shaken down, while those built on the rock mofd^ 
weathered the shock. 5Ir George CoikIc's new house on the 
beach, which he took so much pains to found upon the rock, iv 
a good deal rent, but not so much as those on the oppo^te sidtt 
of the street, and Mr Hoseason's house is completely deroolished 
Every church in the place, also the Fort, and Govemmenti 
house, are totally ruined. At Santiago, the captal, the damagK 
is inconsiderable, a few houses having suffered m the roohl 
Quillota is reported to be completely in rinns : it stands 
luvial soil in the valley near the river of that name, and on ill 
dead flat about seven leagues from the sea. 

It is to be observed, that water placed in a tumble* on t1 
ground during the principal shocks, which were undulattv;^ 
was not tremulously agitate<3, but, as it were, thrown up on tbv 
side of the glass like a wave. On the contrary, during the 
ferior shocks which are described as vibrating perpendiciUar to; 
the general direction of the great convulsion, the water in tl 
tumbler was observed to have a bubbling motion. The averagi 
duration of the shocks was about 30 seconds. Mercury wi 
also made use of, and the same phenomena noticed. 

As felt on board the ships in the bay, it is described as if tH 
chun-cable had run out in an instant ; but we have very unsatii 
factory accounts of the general effects on the (Kean. Soundl 
like disf m were heard some days after the commences 

ment of but were not taken notice of at the time 
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Art. IX, — AccowiiS qftum Mapa afZanrtta or Yangoma. By 
FRAiKig Hamilton, M. D. & F. B. S. & F. A. S. Lond. & 
Edin. Witli a Plate. Communicated by the Author. 

J-N the English translation of M. Malte Brun's System of Geo- 
graphy (vol. iii. p. S63.), this compiler is made to say, " We 
are totally unable to fix Uie locality of the kingdom of Yango- 
ma. D'Anville's map places Yangoma near the sources of the 
western brandi of the Mcinam, or river of Siam. In other mo- 
dern maps, it is left out as too uncertain to be admitted." Cer- 
tunly, if we imagine Yangoma tu be such a country as M. Malte 
Bnin describes it, we shall no where find such to exist; but, as 
I have already mentioned (Philosophical Journal, vol. 11. p. 268.), 
there can be no doubt, that the Jangomas of the Universal Hi»- 
tory (London, 8vo. 1769, vol. vii. p. 13-5, 137.) are tlie same 
people with the Jun or Yun Shan of the Mranmas, and thai their 
captal is the Ztenm* of the Mranmas, or Chiamay of Loubere, 
which, in Mr Arrowsmilh's map of Asia, is called Zemee. 

Soon atKi I had received tlie general map, of which I have 
^ven an account in the Sd volume of this Joiunal (p, 89, 26S.), 
the same person who composed it gave me the first of the ac- 
companying maps (See Plate III.) ; and as this contained no dis- 
tances, he, at my request, made out the second map, in which 
these are g^ven ; and the manner of delineating the country is 
altered. In die first map, the ri-ver Saluaen, forming the west- 
«n boundary, ia represented by a line drawn straight by a rule ; 
.md the other rivers are made of an enormous width. In the 
second map, the manner of delineation is more accordant to Eu- 
ropean ideas. In the first map, the hills are represented in a kind 
of rude perspective, when, of course, lliey appear as ridgea ; but, 
in the second, tlie spaces occupied by mountains are surrounded 
by a line, as lakes are denoted in our maps. I am not sure but that 
this is a more accurate mediod tlian what has been adopted by 
many more scientific geographers ; and, if it had been followed, 
many of what are called climns and ridges of mountains, woidd 
Reappear from our maps; for I suspect, that such have some- 
times originated from early attenapts to delineate them in a kind 
of perspective, as in the first map of the slave. Thus, imaginary 
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ridges were produced in our niap«, and obtiuned a name which 
has been continued in subsequent ddineations, and Nature forced 
lo comply with the tniaginations of imperfect science. Such, fiar 
instance, is the Chain of the Grampian mounlainB, among which 
I now write, and which exists meroly in the ima^nation of geo- 
graphers, llie whole of Scotland being a cluster of hills ; among 
which narrow valleys wind in all directions. 

Although, in some respects, the second of the accompanyiBg , 
maps is the most pci-fcct, yet I have judged it expedient to pub- 
lish both, for the following reasons. 

As the first map was in my possession while the second was 
drawing, a comparison between the two will enable us to 'judge 
what reliance can be placed on the slave's accuracy of roemory. 
On the whole there is a wonderful corres})ondence between the 
two maps; but yet there arc essential differences, which must 
put us on our guard in placing an imphdt reliance on his accu- 
racy. Thus, in the first map, M. Tin is placed above the junc- 
tion of the Anan, with the river of Siam; while, in the second 
map, it is placed below. In the first map, we have M, Sien as 
a town on the Anan ; which, in the second map, is named M. 
Gan. This, perhaps, was owing to my mistake in copying; or, 
perhaps, to an error in the slave's reading, the initials of the two 
words in the Mranma character being much ahke. In the first 
map, a small river, falling into the Ma;khaun, is called M^n Go 
Khiaun, because it rises near a town named M, Go; but, in the 
second map, it is called M. Zien, because it passes near a town 
named M. Zasn. Again, in the first map Lanuseh, towards up- 
per Laos, is placed on the west side of the Ma;le ; while, in the 
second map, it is on the east ; south from thence, in the second 
map, we have M. Ehse in place of M. Lae of the first, tlie cha- 
racters being very nearly alike. M. Lie is the proper name, as 
I found it thus written in the original diaraclers in the first map; 
.while, in the second, the originaJ character had been obliterated. 
In the second map, Tamat occupies the place which Mrisso does 
in the first, and the latter yiacc is altogether omitted; but, in 
the second map, we have in the same vicinity M, Kiin, a town 
not nientior lj first There are thus two towns in both 



mape 



manner, an " the other dlfltrs, Khiaun Tamat 




if these towns is named in a different 
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being placed west from the Main Zin river in the first map, and 
east from the same in tlie §econd. Finally , in the second map, 
Miukkhia is placed nearer Zienmse than Naghain ; while, in the 
first map, the reverse is the case. These diflFerences are thus 
not numerous, and some of them bear an explanation, without 
supposing any great error in the construction. 

The most essential reason, however, for publishing both maps 
is, that tlie second contains only the places near the capital ; be- 
cause it was of these only that the compiler recollected the re^ 
spective distances. The whole towns, therefore, that are men- 
tioned in the first map, towards the Salusen river, towards the 
frontiers of Siam and Kiainroungri, and on the east side of' the 
Maekhaun, are omitted in the second, except M. Gain; which, 
as being a place of very great importance, and its distance well 
known, is mentioned in both. 

Although, in the second map, the compiler has mentioned the 
distances between the respective places, he has made no attempt 
to lay them down by a scale. Thus, for instance Sinhoun, which 
is only six leagues from Zaenmae, is placed farther from this dty 
than from Anan, which is three days' journey distant ; and, on 
the whole, I am inclined to think, that the relative situations of 
the places are best represented in the first map. The essentiid 
place at the Saluaen, where the lines, denoting distances, com- 
mence five days'* journey from Pabaun, and which is not named 
in these maps, I know to be Dhanukia Zeip, said to be three 
days' journey east from Monaeh, one of the Shanwa towns, which 
is nearly at an lequal distance from Amarapura and Taunu, but 
considerably to the east of the dirept line between these two 
cities. 

I now proceed to compare these draughts with the general 
map, of which an account was given in the second volume of this 
Journal. By this means, we shall be able to form some judg- 
ment concerning the extent which the Jun Shan occupied in 
1796, when the map was drawn. 

In the general map, as well as in both the particular ones, the 
western boundary of the Jun Shan is the river Saluaen. We are 
told by M. Malte Brun, (English translation, t. iii. p. 338.), that 
M. d'Anville considers the rivers of Martaban and Pegu as two 
mouths of one great river ; that modem English travelers tell us, 
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that the river ut' Pegu U small, and rises but a short way from 
the sea; from which he concludes^ tliat tliese travellers undoubt- 
edly mean some small stream which falls into the Pegu river of 
d'Anville. Farther, we are informed, tliat M. d'Anville, in as- 
signing the course of the Nookian (Lotikiang), which comes 
from Thibet through China, to the river of Pegu, and I, in 
^viag that course to the Saluoen (Thaluajn), or river of Marta- 
ban, have told precisely the same thing. No person has a 
greater respect for the authority of M. d'AuvUle than the authcH*. 
I look upon him as the greatest of geographers, and am happy 
to shelter myself under his authority, in bringing the Nookian 
of Thibet to the sea at Martalian ; and it is to be regretted, that 
M. Malte Brun should have ventured on departing altogether 
from M, d'Anville's opinion, and have carried the Nookian to 
Siam (1. i. p. 333). If this compiler had taken the pains to read 
the account of C. Symes, he would have seen, that, from Uan- 
gonn, on a branch of the river of Ava, the British Embassy pro- 
ceeded up the river of Pegu to that city, and that, therefore, tlie 
river of Pegu falls into the river of Ava, while a very large river, 
the Zittaun or Paunlaun, is interposed between it and the Sa- 
liia;n at Martaban. Even if the river, passing Pegu, had fallen 
into the Saluten, it would have been a strange kind of nomen- 
clature to have called the latter the river of Pegu. What wouM 
M. Malte Brun think of an Englishman, who chose to call the 
Loire the river of Poictiers, because tliis city stands on one of its 
small branches ? To be sure, the calling the Saluajn the ri\*er 
of Pegu is still more extraordinary, and could only be equalled 
by any one who should chpose to call the Loire the rivCT of 
Paris, because the river passes through the dominions of a Prince 
who resides in that city. M. d'Anville would never have ima- 
gined such a nomenclature, and was led into the mistake by sup. ' 
posing, from the iniperfecl materials in his possession, that the 
Nookian divided into two branches ; on one of which stood Pegu, 
and on the other Martaban. But this is entirely contradicted 
by every information that I received in Ava. It must be farther 
observed, that this error, respecting the river of Pegu, did not 
originate w- .Vnville, but was that then commonly r&- 

ceived ; esj "cry learned compilers of the Univer- 

sal History ioned in this Journal, (vol. v. p. SO)i 
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In Mr Arrowsmith's map of Asia, the Saluffin, I suspect, is 
placed loo tar to the west, leaving thus loo little room for the 
Shanwas, and enlarging too much tlie territory of the Jun Shan. 
There is reason to think, as I have mentioned (vol. v. p. 82), 
that Martabaii has been placed by Mr Arrowsmith too far to 
the west, and I see no authority for giving the Saluien the great 
bend to the nest, between the ^3d and S!id degrees of latitude. 
On the contrary, all the aulhorities which I received made it 
run, without any considerable bend, until it approached the sea, 
wliere it turns towaids the west fur 30 or 40 miles, belbi-e it en- 
ters the Gulph of Martaban. We may, therefore, I am per- 
suaded, plaie the course of tbia river downwards, from between 
the 22d and 23d degrees of latitude, half a degree farther cast 
than Mr Arrowsmith has done ; and thus the Saliiivn, in Lat. 
20" N., near the centre of the Jun Sban territory, should be in 
Long. 98° 27' E. from Greenwich, in place of 97° 67', where it 
is placed in Mr Arrowsmith's map. 

It is not only, however, the Saluien that must be carried far- 
ther east, than Mr Arrowsmith has done ; but Zeeniuie must be 
moved at least as far in the same direction ; and, of course, it 
must be followed by that part of the river of Siani on which it 
stands, thus giving the lower part a direction nearly north and 
Boutli. I have already mentioned the surmises of M. Malte Brun 
ccmceming the identity of this river with tlie Nookian of Thibet, 
or Loukiang of China; but, as these surmises rest merely on 
the size of the river of Siam in the lower part of its course, they 
have no weight; for, below Zienmas, it receives by the Anan a 
Gonuderable proportion of the waters of the Mjekhaun, one of 
the largest rivers of Asia. The identity of the Loukiang and 
Salueen, in ray opinion. Is fully demonstrated by the journey of 
die Bhanmo prince (see this Journal, vol. iii. p. 35), and by the 
general map of the slave (vol. il. of this Journal). The source of 
the river of Siam is, I inink, ascertained to be situate on the 
southern boundary of the Chinese province of Yunnan, where a. 
large portion of country, between the Loukiang or Salusen, and 
the Kioulong Eiang or Miekhaun, is occupied by what are 
tailed wild Lawas or Lolos, extending probably from about the 
28d to the 24th degree of latitude, with a breadth, along the 
TrofHc, of two degrees of longitude ; but, measuring along the 
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froniier of China, upwards of 200 British miles. In this 
M. D'AnviJie, in liis Cliinese Atlas, lays down the souroes i 
two rivers proceeding south into the territories of the Shd 
The eastern of* these I agree with Mr Dalrymple in considering! 
the Mskhoup river of the accom]wnyiiig roups, which, in seva 
authorities, is called Menaiitay (see this Journal, vol. ii, p. Sfll 
270) ; of course, it is !i branch of the Mtekhaun. The wesUl 
of M. D'AnvilJe'a rivers I consider as a source of the river i 
Siaiu. Now, in the general map of the slave, this is said to n 
with two heads, the Micghuae and the Mteprien, the latter ( 
which, afler the junction, retains the name. But the river \a 
down by M. D'Anviile is so near the Loul(iang or Saluiea, b( 
ing only about forty geographical miles distant, that it is in b 
probability the Mffiguie, The Maeprsen, although reckoned dt 
chief river by the Mranmas, must therefore cither have esca] 
the notice of the Mis^onaries who surveyed the province 
Yunnan, or its source must be williout the limits which tl 
chose to assign to the Chinese empire. There is, howeva 
plenty of room for a considerable river being interposed betveei 
the two l^d down by M. D'Anville ; as, where they leave 
they are about 120 geographical miles distant. The inter 
country, being occupied by rude independent tribes, may ve?j 
likely have prevented tlie Missionaries from reaching this brand 
of the river ; for, if it rose on the frontier, its course, ii 
line to Zienmee, would only he about 180 geographical nufei 
while the course of the western branch would be StO mileS; 
is not, however, always that the longest branch of a river gii 
the name ; for instance, the Mts^ssipi has not run half so far d 
the Missouri, when the latter, on joining it, is considered 
The MteghuEB probably joins the Mteprsen in about 20° 40' N.J 
and about half way between ihe junction and Ztenmie, the Ml 
prten, which is a great river (Mrit) receives from the west tl 
Miele, which, although of considerable length, is only digufiol 
vrith the appellation Khiaun, and would appear to have its source 
near the boundary of Upper Laos, unless we suppose it to bs 
the same with fhe Mrienlo, which runs through the western 
of that 

As I -sen approach nearer the Miekhaun than 

Mr An is necessary for me to consider, that the 
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small rivers lisiiig bL'tnecu tliL'sc givat channels slrauld have a 
more oblique conrse than has been given in the map of Asia 
(Arrowsmith's), which copies too nearly the rude materiflls fur- 
nished by the slave. Tlie course of the Anan also, for the same 
reason, must be half a degree shorter than in this map. I am 
also of opipion, that the Main Zin, which in the map of Asia is 
made to come from the frontier of Upper Laos, has a much 
shorter course. Both maps of tlie slave place its source in a 
mountain between Tamat and Paboun, about half way between 
Za?nm;e and that frontier. , 

The most essential difti^rence between these maps, and the 
general one compiled by the same person, is, that, in the former, 
M. Gain, a military station of importance, is placed on the east 
side of the Mtekhaun, while, in the general map, tmtli it and 
Eiain Sin, another great military station, is placet! between the 
Ha^khaun and Mtekhoup. I am inclined to think, that the first 
assigned situation for M. Gain \a most likely to be true, not only 
because two out of three authorities are in its favour, but be- 
cause the general map, being on a very small scale, the compiler 
probably bestowed less pains on the detail. As, in 1795, the 
country between the Makhoup and Mtekliaun was certaiolv 
under the government of the chief residing at Kiainsin (Kyan- 
seng of the Universal History ; see this Journal, vol, ii. p. 270), 
and togetiier with M. Lieh, M. Koup, and M. Sten, on the 
frontier of China, formed at one time part of Upper Laos; so 
it is probable, that M. Gain, and the towns on the east side of 
the Mtekhaun, formed the province of Kemarat of the Univer- 
sal History. This also, i[i 1795, was governed by its own great 
military oiliccr ; but at times has also been, no doubt, subject to 
Upper Laos. It extends from the frontier of China in about 
Lat. 22" to about Lat. 20°, and is probably thirty geographical 
miles wide. In these maps, therefore, the Slave has not only 
included the country of the Jun Shan, but a great proportion 
of Upper Laos, that, in IT95, had been indeed separated from 
the piince of that country ; but Iiad not been given, entirely at 
least, to the prince of Zaenmre ; for it is not unlikely tliat the 
towns laid down in the northern parts of llie first map, hut 
which are not mentioned in the second, may have at one time 
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1>eluagcd lo Upper Laus; at any rate, they would not appear 
lo be under the guvemment of the two military chiefs. 

Tlie whole territory included in the first map extends, along 
the parallel of lOQP E. frum Greenwich, from the boundary of 
Siani to that of China, about 200 geographical miles ; and along 
the aOth degree of N. latitude about 200 geographical mites i 
and, being nearly of a quadrangular form, it will contain at least 
" 46,000 square British miles, after making every allowance for 
its diminishing in length somewliat both on the Soluten and 
M iekhaun. If we allow 16,000 miles of this extent to have be- 
longed to Upper Laos, we shall still have an extent for the 
principality of the Jun Shan greater than that of Scotland. Its 
prince, it was acknowledged, was merely tributary to the king 
of Ava, andamonghisown subjects was called a King(Pua), al- 
though the pride of the Amarapura courtiers only honoured 
him with the title of Zabua ; but he was not called upon to at- 
tend that insolent court, when the ordinary tributaries of the 
Shan race (Zabuas) made their annual homage in presence of 
the Boglish embassy. 

The capital city, called Zieninte by the Mranmas, in the vul- 
gar dialect of the Siamese is called Zimse; but its natives more 
commonly call it Sunahuni (built of gold), as the Mraninas 
usually call their capital by the magnificent title Shue Prido 
(golden abode of royalty). Tn the sacred language of these na- 
tions the name of this city is Harimunza, just as Amarapura is 
the sacred name of New Ava (jEnwazit), So far as I can con- 
jecture, after weigliing all accounts, it is ^tuate in a few niinnles 
more than 20° of N, latitude, and in a few minutes less than 
100° of longitude East from Greenwich, in a situation very ad- 
vantageous both for fertility and commerce, the Ma^proen bring 
navigable to the sea, and having through the Anan a navigable 
communication with the great river Mtekhaun. The dialect 
spoken by the natives of this country, which I saw at Ava, 
could not be distinguished by me from that of the Siammese, 
every word that I asked appearing exactly the same ; but the 
accent appeared very different to the nativesj although of this I 
was D' i.'. Both nations seem also to be nearly in a simi- 
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The JisUaces, denoted by Uoinan nnmi^rals in (lie second 

map, are days' journeys; those denoted by cyphers aie leagues 

of Ava. Both in llie maps and account I have used the cun- 

traclion M. for 'Main or Hmain, the Siainoiese name for a 



Aet. X. — Observations oil M. BevdanCs Opinions regard- 
ing the Crystnliine Rocks of the Red Sandstone Pormation, 
as expressed in the 3d volume ofkis " Voyage en Hon^rie^ 
Jrom p. 191. to p. 206. By Aime' Boue', M. D. Member 
of the Wemerian Society, Sic. 

It is a well known axiom, that nothing contributes more to 
tile advancement of science than controversy ; and, for this rea- 
Mn, I have thought it proper to offer you some reflections upon 
M. Beudant''s ideas regarding the origin of the crystalJine depo. 
Bits which are included in the oldest secondary formations. 
These observations will apjJcar to you the more necessary, that 
ftey are written witli the view of contradicting the opinions of 
i geologist, who seems anxious to evince great theoretical impar- 
liality, and who, on this account, inspires a great degree of con- 
» in the minds of liis readers. Besides, were I to pass 
over his remarks in silence, it might seem as if I began to feel 
that my opinions were no longer tenable ; whereas, in fact, I am 
every day receiving additional proofs of their accuracy. 

This theoretical controversy is by no means unconnected with 
the progress of true geological knowledge, as is the case with too 
many others, for the adoption of Neptunian or volcanic ideas 
necessarily leads to different geognostical results : with the for- 
the geologist cannot acquire a true idea of the singular po- 
rtion of the crystalline secondary deposits ; he is exposed to nu- 
merous errors ; he is astonished to find crystallised masses 
unongst arenaceous ones, and at last is obliged to suppose ine- 
duoiical deposits alternating with chemical ones, of which our 
present degree of chemical knowledge does not shew us the pby- 
Kal possibility. 

Before opposing my arguments to those of M, Beudant, and 
before preceding to demonstrate that the origin of the crystal- 
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lint rocks of the red mid coal sandstones are not so cUarhf a Nif 
tunian product as this philosopher supposes, (Voyage en I~ 
grie, p. 195.), I must recall to mind that the opinion of the \ 
neons origin of these rocks is founded upon their minerah^ 
composition and structure, upon tlieir imbedded mitierala, i 
upon tlieir geognoatxcal portion, as I have shewn at full in 
Essai sur lEvosae, p. 431( II would certainly seem that prod 
supported by observations made upon tliese three pcnnts byg 
logists of repute, might be sufficient to induce M. Beudant,! 
veil as others, to adopt a different opinion, especially when V 
find that he admit*, with few restrictions, tlie veracity of tba 
observations ; and it would seeni that this l>eing the case, 
opinions advanced by the volcanists have a right to be coo^de 
as something more than " mere conjectiures, derived simply & 
the- comparison of rocks, without giving themselves the troub 
of discussing the facts, or without attending to the g» 
position." (See Travelsin Hungary, vol. lii. p. 195, line IB 
This remark, which has probably escaped without due i 
tion on the }>art of its author, who on other occasions manifei 
8 becoming degree of caution, is the more surprising, that a 
the proofs which he enumerates, with perfect ini^ianiaUty a 
professes to believe, as lending to establish the igneous ori^i 
the trap and porphyry rocks, there is not a single mie deduc 
from the geoSogical relations of these problematic masses. 

Far be it from me to reproach this candid inquirer with n 
tiality ; yet I cannot help observing, that perhaps he has fl 
himself seen enough of »niilar formations, or that he does n 
think he can repose entire confidence in the detailed ohserval 
which many geologists have related, of the anomalous po»tJ()| 
and various appearances, seen in the neighbourhood of the : 
in question. In the enumeration of the proofs of the igneous £* 
gin of secondary porphyry and trap rocks, he be^s with si 
ing the perfect identity of the secondary pitchstoiies with IJ 
of the trachytic countries, and follows out this similarity tbn>iJ| 
nearly all its details of competition, tp> 190) ; but afterwai 
(p. 19*^^ ^f' 'ells us, among the pretended Neptunian pra 
that this analogy of the pitchstone rocks ( 
is not 8o complete, " when tliese rocks tf 
■ general relations." (P. 199, Kne KX) 
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" Every where in the Irachytic deposits," says this Icameil 
author, *' the perhtes are accompatiied with porous and slaggy 
rocks of ditTerent varieties. Now, it is very remarkable, thai 
there exists no trace of these in all the deposits of pitchstone 
wth which we are acquainted. This constant absence of pro- 
ducts, which are precisely those from which the hypothesis of 
an igneous origin might derive the greatest weight, is one of llie 
strongest arguments in favour of the Neptunian hypothesis. On 
itie other hand, when litlioid varieties have a pretty market! ana- 
logy with the litfaoid perlites, if we consider with attention the 
relations of the several varieties through which these rocks pass, 
ne cannot help agreeing that a perfect identity does not occur. 
We do not find in the pitdistone thai immense quantity of small 
ritreo-lillioid globules, which are seen at every step in the rocks 
■which are considered as analogous to them ; nor do we observe 
diese lithoid piichstones modifying themselves successively, un- 
til they assume a cellular structure, with irregular cavities, as 
we see every wliere in the pcrlites." 

It cannot certainly be said, that the pltchstones of the red 
(andstone formation are assoaaled with pumice or with great 
Moriaceous masses, at least, in the localities yet known ; still the 
absence of these circumstances is not absolute. The pitchstones 
are here and there porous, at Hue Varey in Arran, for example ; 
at Corygills {see ray Essai sur rEcosse, p. S07j, and even in 
nme points of the Saxon Trcbischthol, they are even some- 
Umes modified so much as to assume that particular cellular 
■tructure, (a cellules dechiquetees) as is the case in the lower part 
■of the pitchstone of the Corygills {Eaaai, p. S16); and at Pla- 
oitK tile pitchstones are associated with a small set of very po- 
roua rocks. Besides, tlie lithoid pitchstones with small vitreo- 
lithoid globules are to be obsened at Corygills, and are identi- 
«! with those of the pearlstone, while similar varieties occur al- 
so in the \'alley of Trebischthal. 

It is true that all iliese circumstances are of much less fre- 
quent occurrence in the secondary tlian in the Irachytic pitch- 
atones ; but it appears to me that their occurrence in both is 
enough to prevent our considering this rarity in the secondary 
rocka as one of the strongest proofs in favour of the Neptunian 
idea; for were we to adopt this mode of proceeding, we might 
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have an equaJ right to doubt ihe mechanical origin of clay-^at^ 
grey-wacke, and even of some red sandstones, because we bQ 
seldom see th^nr analogous rocks formetl in the niodeni allu' 
The same reasoning might also be extended to the limestones • 
vatious epochs ; and, in this case, we instantly perceive the c) 
roneous nature of the conclu^ons to which ihis mode of pn 
ceeding would lead us. - i 

Besides, why should we not employ, in the explanation c 
the diiTercnces of igneous deposits of very different ages, tk 
same causes with which the Neptunists explain so well the varii 
tion of the aggregated products of very different epochs ? Wij 
should not the difference in age be taken into account in t' 
first as well as in the last case, and be considered as capable Oj 
accounting for igneous as for Neptunian anomalies P Is it ti 
consistent with reason to suppose the laws of Nature as ctxistai 
in their operations upon the terrestrial globe as in the heavenif 
or is it more conformable with reason to adopt this immutabili^ 
for a certain class of phenomena, namely for the aqueout^ n 
chaiucal, and chemical depoats ; and to beheve that, at a det^ 
mined period, the volcanic formations have begun all of a su 
den, and continued till now, while previous to that period c 
thing similar existed upon our planet, as none of the agents q 
these tremendous eruptions had been yet created ? I cannoe 
believe that a Neplunist coutd have conceived an idea bo c 
trary to all natural analogy ; and how absurd would not he Sat 
the person, who should contend that the alluvial deposits haw 
begun only since the appearance of Adam and Eve on the su 
face of the earth ? I am more inclined to suppose that my a 
tagonists have not siifliciencly considered this important quel, 
tion, that they have even neglected it, or vaguely resolved it, by; 
imagining that perhaps the volcanic agents produced in those n 
mote times, produced effects very difl'ei-ent from those which thej^ 

v produce. If this be the case, I shall i-eadily agree n 
those who entertain such an opinion, for all that will then be 
necessary, is to determine what is meant by the terms volcaaie 
agents, i isyi^ous apertures, volcanic and igneous pro- 

duct!. 

that, after some reflection, both parties 
vwillj^[K obe regulated, from the period of i 
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creation, by constant laws, which havb, in tliiH particular case, 
produced at all times aqueous and igneous deposits, although 
the former are at present the most generally diffused, and the 
others much more limited, Tlie same must also have happened 
U the period of formaijon of the Ved sandstone and grey-wacke; 
and in fact it did so, for the igneous rocks were then nearly of as 
local a nature as at present. But the uid Neptunian rocks pre- 
sent some differences when compared with those in modem 
times, and the same may also liappen with regard to the igneous 
rocks of different ages. Besides, as the aqueous rocks present 
differences between different localities, so, in like maimer, the 
igneous rocks of all ages are not always identical in all the loca- 
Uties of the same epocli ; thus, for example, the Mont d'Or and 
Cantal group is not identical in every particular with the group 
of Schemnita or Tokay, although these two depoats are in all 
probability nearly of the same epoch. This being admitted, 
when we compare the pitchstones of the old red sandstones with 
those of the Cantal, instead of comparing ^eta with those of the 
Hungarian group, we will perceive, that, excepting with regard 
to the crystals of quartz, the mineralogical resemblance is still 
greater, for tliere we have no masses of pearJstone to embarrass 
as. Yet these peaxlstones exist under die lithoid fonn in some 
localities of the ancient vitreous secondary rocks ; and although 
riiey are only found in fimall quantities, can this form a reason 
for not comparing these matters to the great deposites of trachy- 
lic pearlstones? Could the comparison of a very recent arena- 
' ceous bed with some old secondary sandstones be con»dered as 
' extraordinary, when this similarity does truly exist? 

If accessary circumstances, as the different extent of the sea, 
the vicinity of various formations, and many other causes, are 
enumerated, as having produced tlie differences in all the va- 
rious arenaceous Neptunian deposites, why should we not employ 
the same arguments in explaining the anomalies obser>'ed be- 
tween old and modem igneous formations, especially as it is only 
necessary to explain the frequencyoT rarity of a particular circum- 
stance in two similar deposites ? Who can, besides, assure us 
that these peai'lstones and porous roclis may not be found in 
much greater abundance in some old secondary pitchstone tracts 
_ of country? 




V TVe must add, also, that the absence of pearisione in old pitch 
Hones is quite natural, for we know that vlrj-oous matter pre 
sents a »milar concretionary structure only in the case of a cer 
lain slow cooling. Now, may it not be plausibly supposed, thi 
the accessory circumstances of the trachytic deposits have beei 
very favourable to ihe production of this jiariicuiar structure, 
and that, on the contrary, those which have happened at ths^ 
period of tlie old pitchstone fonnation, have been in no degree 
favourable to the fonnation of this variety of vitreous produt 
as well as to tliat of ihc very porous I'ilreous rocks ? 

The question, then, is always hanging upon some trifling a 
cumstancc of no essensial importance ; and I believe I have e 
ready sufficiently shewn how little weight those pretended Nep 
tunian proofs have, which are elicited from the comparison 
two species of vitreous dcposites. 

M, Beudant tiext proceeds to Xhe porphyries. He assures 
that some of these rocks in the neighbourhood of the old 
ary pitchstoncs have often a great similarity to certiun vatieliei 
of trafiiyte. In another place, he says that the secondary por- 
phyries present a pretty well marked analogy with the tracfa' 
porphyries, and his porphyre molairc, (p. 199) ; and be add% 
further, that some masses of porphyry would, from their cha- 
racters, lead one to suppose them of I'olcanic origin, while others 
again impress the idea of a Neptunian one. Now, J shall agree 
with M. Beudant in saying, that the one and the other must ne- 
cessarily liave had the same origin ; and it will only be requisite to' 
shew, in such of the porphyries as seem to be of aqueous ori^n, 
8 sufficient nimiber of igneous characters, to be able to attribute 
to these tlie same origin as to the other class. 

In the first place, these porphyries present scoriaceous or po- 
rous portions, which seem to me to demand a much greater at- 
tention than M. Beudant seems inclined to bestow upon them, 
for these varieties are not always distributed without a certain 
order : they are to be observed principally in the upper, and 
less frequently in the lower parts, — an observ-ation which 1 have 
fully verified, cont'"nry to the assumption of M, Beudant, as well 
at Hidle, a ''"-u ringer wald, the Erzgebirge, Scotland, 

&c. Bcsidt ies have exactly the form of those of 

. the igneous e in no way to be compared 
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of aqueous depositcs, a point which 1 have sufliciently elucidated 
ill my Essay on Scotland. 

On the other side, again, the best proof that M. Beudant 
imagines he gives of the impossibility of the 'igneoija origin of 
porphyries, is, that " they are mineral ogically similar to tlie 
porphyries, which form beds in gneiss and mica-slate," (See Volt- 
age, Sic. vot. ui. p. 800). This comparison is, in the first place, 
contrary to sound reasoning ; and, id the second, erroneous and 
EalUcious; — contrary to sound reasoning, because it is compa- 
ring a problematical product with one of which the aqueous ori- 
gin is purely a hypothetical assumption ; for, if the gneisses and 
inica-slates were even indisputably aijueous pi'oducts, which is 
by no means proved, it would not necessarily follow that the 
porphyries should have the same origin, when it is acknowludged 
that basaltic masses alternate with beds of tertiary coarse ma- 
line limestone, or fresh wat^r deposites. If M. Beudant deny 
ihis fact, or if he will not believe the geolo^sts who have seen 
these alternations, nothing will be able to make him change his 
apinion but the inspection of the contested localities. But, be- 
iidei, the comparison is quite fallacious, because those pretended 
porphyry beds are only a sort of more or less singular veins ; they 
are masses connected with extensive old porphyriiic deposites, 
33 I have satisfactorily shewn in the Enzgebirge, (See my Me- 
moir on Germajiy in the Journal de J'/iT/supie, 1822); and hence 
the pretended primitrvc porphyries arc similar to those of the 
red and coal sandstone. These veins show the geognoslic posi- 
tion and singular appearances of basaltic dikes, and eadly de- 
rave, when they are included in mica-slate or gneiss nearly pa- 
rallel to the plane of stratification of the beds ; but if it were 
possible to follow them over a great space, one would soon be- 
come aware of dieir true nature. 

I may add, also, that I deny most jtositively the true passage 
Jrom a porphyry into a sandstotie, to which point M. Beudant 
could have given more importance than he has done. This 
tranation (referred to at p. 193), is only apparent or quite ac- 
odentai : it is a sandi^tone united by means of a feldspathic 
brecda with a porphyry, or a sandstone intimately connected 
"ith a feldspathic agglomerate, whicl), by a very compact rc-ag- 
grcgatioD, presents in certain parts the false appearance of a por- 
]ilijry. as is often lo be seen in trachytic agglomcratss. 
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Lastly, M, Beudant adduces as a proof in favour of the N«f 
tunists, the comparison of the oid porphyry masses, which a 
pear to lead to the igneous idea, with those porphyry masa 
which sGcm to sanction the Neptunian idea of t)ieir ori^n : ai 
he concludes, from the predominance of the latter, that ti 
Neptunian prohabihties are greater than the igneous ones, 
am sorry to be obliged to say that this reasoning is altogethq 
false, being founded on erroneous views ; in fact, M. Beudai 
has not himself visited all the porphyritic countries which b 
looks upon as evidently of Neptunian origin, — he has only na 
their descnptions, or seen specimens of lliem. Had he examina 
them, he would have found that the Thuringerwald cont^nei 
SGoriaceous and porous porphyries In abundance; that at Haiti 
a great many igneous appearances are exhibited in the porpl^ 
lies, which were unknown or neglected through a preconceive 
Neptunian hypothesis ; and^ lastly; he would liave been ^le G 
see the same phenomena in the Rhine countries, and even tl 
Erzgebirge would have furnished him with most surpriqpg ij 
neons appearances ". 

I imagine I may now also conclude, in contradiction to S 
Beudant, at least if I adopted the necessity of the principl 
which he expresses, by saying, that " the porphyry masses li 
ing to igneous ideas being much more numerous than that 
which lead to the contrary opinion, the igneous probability ■ 
far greater than the Neptunian one." 

Our author goes from the porphyries to the basaltic rocM^ 
he perceives, on the one hand, a great analogy between the n 
dem basalts and those of tlie older red sandstones, of the gn 
wacke, and even of the mica-slates ; he sees every where tiri 
eame prismatic structure, the same other particular forms, s 
the same augite : but, on the other hand, he soon observes H 
there is no olivine m ancient basalts, and that this miner^ e 
always in modem ones, when they are examined over a sufficRl 
extent of country, {P. 201.) 

In tlie first place, I most positively deny this last propo^tiQ 
unless M *•"< '?nt understands by a siiffident space the bsafd 
of a wl id, besides, how often are not cones U 
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tertiary basaltic streams to be seen, where olivine docs not exist, 
vhile, at the same time, it abounds elsewhere? Such instances 
occur in the Mittelgebirge, about Kiseuacb, in the Rhongebirge, 
&c. , Olivine is certainly characteristic of the recent basalts, but 
it is nevertheless found also occasionally in ancient basalts, in 
contradiction to M. Beudant's assumption, and it e:iist9 there 
Especially decomposed, or as limbilite. Every body knows that 
this substance is rather easily decomposed ; — and why, then, 
^Duld it be deemed a matter of surprise not to find it in its 
original state in so ancient igneous depositcs P But happily we 
do Dot wont tlie presence of this mineral to show the igneous 
origin of ancient basalts, — we do not even retjuire to take notice 
of thdr augite; the porosities, the appearances and geognostical 
portion of old basaltic rocks, are- our unanswerable proofs of 
their igneous origin. Is it not clear, then, that these Neptunian 
poofs vanish of themselves, and that we have only to prove the 
truth of our assertion ? 

With regard to the aviygdaloldx, it would seem that the 
aulliur of the Voyage en llongrie had not [mid suffident atten- 
tion to the nature of these rocks, when he jxeilively denies that 
they constitute the upper or under parts of igneous masses, 
(P. 198-) I admit, with great pleasure, that he may be right 
in as far as concerns the amygdaloidal masses observed by him- 
eelf ; but I assure him that he would err egre^ously did he wish 
to generalize this particular observation, for I could witliout 
hesitation point out a dozen of places where this phenomenon is 
perfectly well seen ; for instanccj on the Fife coast in the coal- 
field, on the Kincardineshire coast in red sandstone, at Planitz 
io red sandstone, at Prague in transition-slates, &c. 

In contradicting M. Beudant, I do not by any means con- 
tend, that what I have just stated is always and invariably the 
case, any more than I would assert that lava-currents or basaltic 
dikes have always their upper or under parts evidently scorified; 
all this depends upon accidental circumstances: but I shall only 
observe to him, that the amygdaloid pretty generally takes the 
liace of those scorified parts, or that they are very porous basal- 
tit rocks, infiltrated afterwards by various substances, which is 
entirely conformable with the observations of true basaltic lava 
titreuiis. I comprehend perfectly how, in examining sohtary 
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amygdabidal masses in particular, ope may be inclined not to 
look upon them as scorified infiltrated parts, because their limits 
with basalts are sometimes pretty deciavely marked for a short 



space: 



but if this limit be followed, oiie soon becomes aware of 



their true nature. This is evidently exemplified every year by 
Professor Jameson in his practical illustrations of geology along 
the Fife coast, a locality which, together with that of Prague, I 
would earnestly recommend to the study of M. Beiidant. 

This idea once admitted, it will no longer appear so singular 
for' M- Beudanl to see amygdaloids in connection with por- 
phyries, to observe these rocks in an earthy state, and to bs 
obliged to suppose them every where decomposed in the 
way. Indeed, why should this alteration be different in difiereitf, 
places? Would not this be contrary to nature? And do not' 
the lavas undergo alteration, especially in their porous aijd sttt 
riaceous parts? Is it, besides, well demonstrated, that theie, 
wackes, or the bases of these amygdaloids, always owe their 
earthy nature simply to an alteration ? and have we not, on Uu: 
contrary, some facts, which would tend to show that this natutt 
depends, in some measure at least, upon their primitive state, 
mean upon the matters which gave rise to these piwJucts? 

We see that it is by no means impossible to make the pnb 
posed diffictilties vanish ; and one perceives with pleasure, that, 
notwithstanding ail this, the same geologist admits not only the 
great similarity of amygdaloids and infiltrated basalts, but 
that of the minerals disseminated in both rocks. 

Resuming a comparative vit^ of the facts and arguments a<L 
duced, it will now seem clear to every impartial mind, \sl. That 
the mineralogical analogy of some varieties of secondary ptch-i 
ftones to some others of volcanic pearlstone and piLchstone, aocl 
the presence even of only small masses of scoriaceous parts ia 
. llie older pitchstones, are proofs of the igneous ori^n of theaft 
last; and that, on the contrary, their aqueous formation can b» 
supported by no mineralogical proof whatever, deduced fnua 
what is clearly known respecting them. 

%lly, T' [iresence of scoriaceous parts in porphyry 

grcensloi ^e local formations of porphyries entirdj 

analogou roducts, and their decided separstiafl 

from the ibanico-clieraical deposites, show 
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evidently Uiat tbey are igneous formations, which cannol in the 
least be explained as having bei?n produced by the aqueous 
mode. 

Sdb/, Tliat the amygdaloids being intimately connected with 
[he porphyries and basalts, they are also evidently of igneous 
origin. 

In short, it is infinitely probuble that all the preceding rock& 
are o! igneous origin, and lliere is not a single probability that 
they are of aipieous origin, — a proposition which will ultimately 
be victoriously proved, " malgre le dili de M, Betidant," (p. 
S03), by tile beat argument, the argumcntum ad hominem, viz. 
the geognonticai positum oftkese viasacs. 

It is acknowledged that the pitcb.stones are every wliere asso- 
oated witli deposits of red sandstone, and that they form amongst 
these rocks, contrary, I am sorry to say, to M. Beudsnt's asser- 
tion, ve'ms ', imbedded masses, and even short beds, (if this con- 
ees^n can aHbrd any pleasure). The pitclistones in old red 
SfUidstone, which have hitherto been detected in Europe, are, 
those in the Isle of Arran, and some other ports of Scotland, at 
Mohom, in the Valley of Trebitsehtbal, at Planitz, and al 
Grantola. Some lithoid varieties have also been observed around 
Freyberg, in ilie Thuringerwald, and a similar variety, passing 
into the feld spathic "basalt, is found in the Palatinate. These are 
the only known localities of this rock. All these I have viated, 
excepting the problematically situated mass of Grantola; and in 
all these places I can confidently assert that their geognostical 
positicHi is such as I have represented it above. In Arran, the 
pitchstones form veins ; and it is most singular to see M. Beu- 
dant holding out that pitchstones are never found in such a po- 
ation, when, besides myself, Professor Jameson asserts and mi- 
nutely describes the fact. I^t me be allowed to ask from whence 
cm arise this disbehef of the truth ? Perhaps we may not alto- 
gether be wrong, if we imagine that we perceive here the predi- 
lection for a favourite idea, whitib lias escaped against the 
author's will. Nevertheless, it is clear, from liis work, that he 
looks upon the basaltic vein% as igneous products elevated in the 
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Plutonic way ; bo that he would almost assuredly have be 
obliged to adopt the same idea with regard to the old j^td 
stones, had he admitted that they existed in veins. 

At Planitz, in some localities in Scotland, in the Thuiinge 
wald, pitchstones form imbedded or wedge-ghaped maaaea. tt 
the Trebitschthal they present themselves in the form of a g 
imbedded mass, or a kind of short bed ; and, in the Palatinate 
they have the form of a more decided short bed. The n 
or short beds at Mohoni are situate in tuffaceoiis beds, limitel 
to a small space, of which xhe base is more or less argillaceoifl 
and contains rolled masses of gneiss, &c. ; and the pitchstond 
show also these fragments of gneiss, which have been accidenb 
ally inclosed in this rock at the time of its elevation, an appeal^ 
ance similar to that presented by a pit eh stone- vein in ArraD, 
the Valley of Trebitschthal the pitch stone-mass rests upon pc«i 
phyries, with which it is of contemporaneous origin; their supe 
rior posiUon and their nature has enabled them to cool mor 
rapidly. In the same valley small pieces of pitchstone are im 
bedded in the tufikceous sides of the porphyty-vein at Tannec 
Iwrg '. At Planitz the vitreous mass seems to traverse the » 
sandstone, and not to have been far from the central volcaiwi 
action. In the Thuringerwald, and in the other points of the 
Erzgebirge, the masses of lithoid pitchstone are associated « 
porphyries, and pass into them; they seem only to be partf 
sooner cooled than the rest. In the Palatinate, the black ptdi^ 
stone of St Wendel forms a kind of short bed or mass upon 
sandstones ; it is associated with porphyries, and presents Igneonf 
appearances; one can scarcely dcdde whether it be a vera or i 
kind of stream. To this point alone could he referred M. Beu- 
dant's account of the alternations of pitchstones, sandstones, 
coal sandstones, and slate-clays. It is evident that he ou^t to 
have mentioned the accessory circumstancei, and not speak of 
these alternations as if the pitchstone were a rock alternating 
with sandstones, as the slate-clays do, and widi the same ir^ 
quency as these latter rocks. 

Having in thii manner attempted to appreciate the allE^ed' 
alternatior ■-•"ne and arenaceous rocks, we see nothing 
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that can hinder us to infer the igneous ori^n of the former of 
these rocks, unless llie obscure position of the St Wendel pilch- 
stone. Now, were it even jtroved that this mass forms a short 
lied, it would only appear as a k'uid of stream, or a bed-Uke 
lein, aoiong sandstones, in the same manner as the basalts are 
seen in streams or in bed-hke veins among calcareous or argilla- 
ceous formations, in the VicentJn, Sicily, Auvergne, Scotland, 
and elsewhere. This observation is equally applicable to the 
difficulties which M. Beudant tinds in the alternations of sccon. 
dary basalts and sandstones. 

It is a matter of fact, that, in Silesia, in Scotland, in France, 
Germany, 5:c. such alternations exist; but I have already 
shovD in my Essay, that these alternations are only included in 
B short space of ground, and that they cannot be observed 1:kv 
jond certain limits. Afler this, one cannot but be astonished to 
End M. Beudant asserting that they ])ervade the whole extent 
of a formation; whereas the fact is, that they only appear in a 
foraiation in the form of more or less extended and unconnected 
patches. If it be admitted by all geologists, that the face of a 
hill or a short space has often ^yeo rise to the idea of altema- 
tions of true basaltic beds with sandstone, •what geologist has 
ever been able to trace a single basaltic bed through a whole 
local sandstone formation ; and where, in the whole annals of 
Mence, do we find recorded a angle instance of the kind ? 

ficfddes, on examining these very altemaUons, one finds that 
ibe number of short beds forming streams or vfin-like beds di- 
minishes much, for most of them, after a scrupulous examina- 
aon, turn out to be only various kinds of veins ; for instance, 
Salisbury Craigs, Lichtenberg district, 8ic. ; and often the short 
beds have the appearances of those masses elevated al once from 
bdow, as at Stirling Castle, Perth, North Berwick Law, £i^- 
buigh *, kc, or the matters have extended themselves to a short 
dietHDce from the orifice through which they were elevated. 

These appearances only present great difficulties of explana- 
lion, If we comprehend among these alternations the beds of 
vacke and of trap-tuffa, we then naturally find it difficult to 
explsdn the igneous origin of so mauy beds of only a few feet in 

J^^ * Sec Professor Jaine»>ii in FFerntrian Mcmaiti. 
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tbickcess alternating wilh rocks evideully arenaceous, a> at 
Gallon Hill, &c. 

But geologists accustomed, like M. Beuilaiit, to distingi 
wilh 50 much accuracy the immediate produtls of 
from those which are only results of aqueous destructioa i 
re-aggregation of igneous matters, will find these altemalicw 
quite natural ; nor will he be at all astonished to fiud them e 
tending over a great sjiace, although this space will never eqiu 
the extent of the common subordinate beds uf the saudstoa 
formation ; and this phenomenon will only furnish him with a 
excellent argument for maintuning that these igneous depoati 
have taken place during the forraali()n of the sandstone depostq 
in the same manner as the conchiferous basaltic tufTa of t 
Veronese, alternating with tertiary beds, shows that basalt 
eruptions have happened during that period of time. 

Yet M. Beudunt finds it extraordinary that these igneoif 
matters should have been able to introduce themselves in suchj 
way among Neptunian arenaceous rocks. This is not a litd 
surprising ; liir I may venture to predict, that his able descii] 
tion of trachytic districts will soon induce geologists in gfxu 
to extend with me the igneous domaiu. It may even be a 
that the Wemerian idea of restricting volcanic productioiu i 
existing volcanoes only, was much mure consistent with soiai 
lo^c, than to extend the empire of Pluto to the extinct volq 
noes and trachytes, and to stop there. In short, the geologic) 
thermometer mast rise to a degree indicated by Nature, and a 
by partial views of natural piicnomcna. I can scarcely belief 
that M. Beudant should in reality doubt the alternalJon of fa 
salts with tertiary deposites^ for it is a fact too well deteroiiw 
to admit of dispute ; and those who believe it, or who have sai 
it, will see nothing extraordinary in the alternation of older h 
salts with sandstones. 

The geogTWstical position of porphyries has the greatest fA 
tion with that of trachytes ; they often form bell-like hillocks \ 
domes, composed of concentric circular layers; as, for exampi 
near Freyberg, Halle, Sic. one might fancy himself in front I 
the Puy - " " luy, in Auvergne. In other places, they ris 
like cec districts, into conical and acuminated Ii 

which a striking, on account of their isolated p 
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^tion, as the iracbydc mountains ; but if Ihe porphyritic masses 

i have been but small, they form oiily nearly vertical, cyhndrical, 

or wedge-shaped masses, like the submarine basalts of Eisenachj 

Moravia, Hungary, &c. 

Porphyries are atuate in hiUocks, associated with some kinds 
of porphyritic streams or protuberances, upon primitive and 
trandtion rocks, upon the coal sandstone, upon the tcfdliegende 
or newer red sandstone, and upon the first fltetz limestone. All 
these formations are traversed by porphyry veins, or cyUndrical 
bodies of the same rock, as is so clearly seen in Scotland, the 
Erzgebirge, the Alps, Sic^; here and there only the veins have 
accidentally formed short beds or imbedded masses in the Nep- . 
tunian deposiles. 

Lastly, porphyries are often connected with sienitic and gra- 
nitic hills, or immense cylindrical or wedge-shaped granitic 
masses or districts, and sometimes Include more or less consider- 
able portions of older rocks, in some instances elevated, or dis- 
located, or even altered. Ben-Nevis, the highest mounts in 
Britain, presents such a connection with sicmte ; and Dr Mac- 
knight's characteristic description of that hill and its neighbour- 
hood testifies most amply its igneotis elevation. 

Ailer adducing all these facts, which I look upon as of a 
very superior kind, I might conclude these pages with nearly 
the same words as Mr Beudant, did I not think them rather 
too strong; and yet, for the benefit of science, while, at the some 
time, I have no inclination to diminish the high degree of credit 
which my opponent so justly descries, I shall here transcribt^ 
his conclusion. 

'* After all these facts," says M. BcuSant, " which I look 
upon as of a very superior kind, I am of opinion that none of 
the observations whicli have hitherto been adduced as tending 
to the adoption of the igneous (I migljt say aqueous) origin of 
the felspar and basaltic rocks of the red sa,ndstone, even allowing 
ihem all tlie weight which they have not, could prevwl over cir- 
cumstances of position, so generally diffused in nature, and so 
well established by the great majorit,, of geologists" 

If, after the exposition of simUin, f cts the igneous (t m\^t 
Bay aqueous) origin is still to be fitted ior the crystuSaM 

rotiks subordinate to the coal sajjif^ H^^ , (\ic red 5andst<*net * 
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it must in like manner be admilled, that all the crysU^ne on 
arenaceous rocks u'hick constitute the cnist of the globe (I mi^ 
nay all the crystalline rocks which enter into the compoMlicm 6 
the crust of the globe, and even the trachytic and basaltic rockt] 
are also formed jy Jirc (I might say by water). The fabric • 
the sdence will then be overturned, and the science itself r 
dered subordinate to a favourite system, while error will tl 
occupy the place of trutli. 

Id the present state of science, and without entertaining sal 
prospective views, it is extremely obvious that the probabilidec 
arc much in favour of the hypothesis of an aqueous (I mi^ 
■ say igneous) formation. It -would tend to diminish, instead €^ 
advancing, science ; and return it to its infancy, to admit ai^ 
other opinion, so long as new facts could not be thrown into ll 
balance of probabilities. 

The whole of this conclusion applies equally, and i^/brUDU 
to the tunygdoluids of the grey-wacke, as well as to the g 
stones and the porphyries winch accompany them. 



Aet. XI. — Jounml of a Tour to the Coast of the Adriat 
Sea, and to the Mountains of Camidla, Cariiithia, Ttjrd 
Saltzburg, and Bohemia, undertaken chiefly with a vieTe A 
ihc Botany and EntOTtwlogy of those countries. By Dr D^ 
TiD Henry Hoppe and Dr Henry Hoenschhch. (Coi 
tinued from vol. \k. p. 35S,) 

" Hundaberg, April 24. L HE laying out of the beautifiiJ 

plants that we last brought home employed us during 1 
whole of yesterday ; and, as it also emptaed our botamzin 
tx>xes, so we determined to replenish the.se with an abuodal 
stock of Mercurinli-s ovata, for our collection. Accoi*diiigN 
we hastened this morning direct to Contobello, and pursufl 
the " buona strada" without much delay, though, as we y 
we observed in flower the httiry Lotus comicvlatus, and i 
distans, alauca of Scopoli, and C. prrvcox of Jacquiil 

We lik ' singular plant, whose name we canna 

at prea It is an Apargia. Probably Scopd 

bas iiK^ i under his A. hispida or hirta ; but & 




Adriatic, and tlu. Moujitaiin of' Cani'wlu, Carinthia, dj-c, 8S 
certainly is not the first, and the latter has always appeared 
to us to be a doubtful plant, which, though mentianed by 
all authors, is far from being certtunly known. Its leaves 
bave the form of all its allied species, but they are narrower, 
bristly throughout, with the bristles trifid ; the stem is much 
longer and slenderer than in A. hisjiida ; the calyx differently 
formed ; and its yellow petals are red on the outi^de. Here also 
grew Hiera-cium auricula, H. pilosdla, and an JEcidium on 
leaves of an unknown Scorztmera. Globiilaria vtdgaris, and the 
Astragalus, which we lately found, were plenlH'uUy in flower. 
"We now ascended to ilie top of the mountain to botanize. We 
saw Thifmus Serpyllum var. migtt£t\f(diiim, Thlaspi pr/tcox 
with an jEcidium, Glechoma hederacea with very hairy leaves, 
and Thlu-tpi saraille. We soon reached a very stony tract, 
covered with bushes, where many plants just appeared ; for in- 
stance, Carex alpestris WiUdenow, C. MkhetU, Paonia (yfflci- 
lutlit, Convallaria Poh/gonatum, Hicracium auricu^, OnAus 
KfrtiM^, RJtwi cotimis, Dictamnu^ alhus, and an umbelliferous 
plant, new to us, and not yet in flower, with large, much divided, 
ri^d leaves, the segments very narrow, and like those of Atha~ 
nuMid Meum. Lamium maculatum was everywhere in blos- 
som, having spotted leaves ; whereas, in our Salzburg specimens 
of this plant we always find them plain. At last we came to 
our mucli admired Merciirialia, "which grew plentifully under 
bushes, on stony ground. Potent'tUa suhacaidis was its neigh- 
liour, on grassy hillocks, in open spots. We now ascended near- 
er to the summit, and then arrived at a delightful place, where 
the Melittis with white flowers abounded, which Smith • has 
given as new. Asckpias VinceioTumm, Orobi, Lathyri, and 
many other plants, now appeared, when at last one of us, with 
great enthusiasm, cried out Sesleria tenuifolia, and the other 
responded, in hke manner, /'rojimMjOrnws.' Ei/pliorbia Cha- 
raaas, which grew plentifully and in great luxuriance, gave us 
Tewon to observe that Wulfen's spring had now commenced. 

Here we sate ourselves down, to enjoy the delightful view of 
the Adriatic Sea, to partake of some sweet oranges, which sup- 
pW the place of a dinner, and to examine, more attentively, 

• MtUili* grandiflora of Engl. Uol — Ed. 
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the Ixaulit'ui FUiweririg ^«A, which, in its habits, iiiaj betikem 
\o Sambtuus rucemosa. As this shrub grows pk-Dtiiiilly befl 
we named this gruve The Manna Wood, although we are aw« 
that tu) uianna can here be coUecLcd from the trees. On i 
scending, we came to a very stony place, where two plan 
rivetted our attention, the AJtiga geiievcnsii, witli quite smoott 
almost succulent leaves, and a Eupltorbia, wliich we were il 
elined to condder. the verrucosa, but wlticli Ho$t informs us 1 
be the E. ipUhyvundes. 

Some untoward circumstances occurred in this day's e 
nion. Most of tlie timell rained. As we were digging up til 
Apargia, an Italian peasant di'uvc us away ; and we met will 
some mischances in descending from the Manna Wood. Tbi 
mountains here are extremely steep. We could scarcely help &u 
mg at every step, whereby stones of ahundred-weight in ^zewe 
aet in motion, and fell down Into the vineyards below. These, i 
dreaded, might cause the death oi^ some individual, and assura^ 
ly would damage the trees and vines ; and, if even these c 
stances might not ensue, it was very important to us not to'tiutH 
filoncs into the gardens of the persons who had hitherto p 
ted us to climb their walls, and to pass through their gnuDCt 
without molestation. Happily we were noticed only by a ootira 
of girls, who appeared to be highly delighted in seeing our p"^^ 
plexity, and who laughed heartily at every fall that h 
to us. 

" Hundaberg, April H6.-^We were again compelled to devoU 
a day to laying out our plants. Our Astragalus, accortUng b 
Host's Flora, should be the A. incanus of Linnisus, as the haU 
tat given for it is the Ager Tergcstinus ; but its entirely smooA 
leaves contradict such an opinion. We departed early this morn 
ing to visit our favonrite Wood of Lippiaa, our expectations h 
ing raised by hearing frem our friends Brandenburg and Geri^ 
who had just been there, that, in one of the basin-like hollows^ 
Narcissus poetkus was in flower. In high spirits, thereft^ef 
and without regard to the difKculties of the ascent, we hastened 
to Monte SDac<""n. and had the pleasure to find, on tlie top of' 
it, and u ^veral specimens of this beautiAU plant. 

The sighi ed us so much, that we could hardly 

refrain fr * on them ioetantly. We, however, 
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i pursued first our way to the Wood of Lippiza, to see what 
X'lan had there prepared for us. Taking the road thither by the 
xneodows that enclose the wood, we found these to be entirely 
jiiBovered with another garden-plant, Hyacinthus hotrymdes, which 
presented a charming spectacle. On ihe stony pl^n, the pretty 
^PotentiMa avJjacavlis flowered in great quantities, and gave a 
.iBOTnewhat more cheerful aspect to this dismal tract. Vegeta- 
rt3on was still more backward in the wood itself; and, except 
0ome plants of the beautiful Narcisaus, we found notliing of any 
consequent^ ; but wc observed, with pleasure, what trouble our 
fiiends had given themselves yesterday, in order to procure us 
some beetles. Every stone had been turned over; even the 
dung-heaps were not spared ; and we were extremely sorry that 
the pains of our kind companions had not been rewarded by 
greater discoveries. On our way home, we found, near tlie vil- 
\ige of St John, a large tree of the Carpinus, now in full flower, 
which we had seen some time since near Duino. 

" Hundsherg, April ^1. — Before we went into the city to-day 
lo attend to our usual Saturday's employment, we made a little 
excursion to the foot of Monte Spaccato, to collect spedmens 
of the Carpinus which we had noticed yesterday. Happily we 
had got rf sufficient quantity of individuals, and were just de- 
scending from the grove^ when a countryman joined us, and in- 
formed us, civilly however, tliat the tree was his property. On the 
way to the city, we observed, with pleasure, that the Manna 
Ash flowered plentifully in the adjacent gardens. The children 
"ere carrying home their arms full of it, to put into jars of wa- 
ter in the windows, as we are accustomed to do with lilac. Much 
B3we were gratified by observing this custom, we were yet more 
surprized at the aght ai a group of trees, among which wo de- 
tected the grand Carpinus that we had seen at Parenzo, which, 
in spite of tlie great heat, yet giowetl with its lovely rose-coloured 
male catkins. As these were going off very fast, a considerable 
number of them must be collected immediately. We therefore 
fepatched our city business as quickly as possible. It is singu- 
lar that we should yet remmn in doubt as to the characters of 
iHese two species of Carpinus, but their future fruit must decide 
ihe mfferences between them. 
" Hundsberg, April 29. — Yesterdjiy forenoon was spent in 
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turning ov^ our plants ; and, as it is agreeable to rest after eai 
labour, so we were enabled to dedicate the after part of the dl 
to the visiting of our friends, whose number begins to increaa 
We went also this morning to the territorv of ContobcUo. "W 
found, on our way thither, among the fii-st vineyards, under tl 
stones, an Jvlus, of considerable ^ze, and in no small numb* 
wliich is unknown to us. Besides the natural odour whidi' 
yields, something like phosphorus, or, as one of us ^cpresaedi 
resembling the acid vapours of saltpetre, it possesses the powC 
on being touched, of exuding a liquor, by which the skin is n 
mediately tinged of a yellow colour. The number, of its feet 
so con^derable, that to count them on the spot was impo! 
We found, besides, a beetle that had been trodden on, wbid 
in spite of this great mutilation, was immediately recognized h 
us as the rare Carahus catertatus. We could almost have fc 
angry with the person who hod thus deprived our collection i 
it ; for it would he scarcely possible to unite the parts ag^o, i 
much are they injured. Wc now proceeded to the sear^shore, afl 
every where saw Flora in all her glory. All the plants that n 
have before observed are now in great perfection ; and, anioi 
them, CoroniUa Emenis is distinguished by its numerous a 
trilliant flowers. On the liill above the " buona Arada," ■ 
EQW numerous oaks in great \-igoiir, and a shrub with entird 
red pinnated leaves and flowers, as yet rolled up in bud, bothq 
which are unknown to us, The oak is common here, and is p 
haps either the Qvercvs jEgilops of Scopoh, or Q. Cerris of Host 
The other beautiful shrub is probably a Rhus, of which, as fi 
as we can remember, some species are of tivo sexes. When t 
had collected sufficiently here, we returned to the Manna Wix 
where Fhra appeared in full perfection. We gathered theb 
tiful Orabus, which was now plentifully in flower ; a couple 
Lathyrl, EttpJiorbia Epithymoides, which grew every wbos 
about, on stony places, and in great bunches: and a yelloi 
flowered Alifssum, like A. monlanum. To-day we were i 
especially enabled to do homage to Fauna ; for we fuun(( 
on the yo" ~ ' ves of some trees, pai'ticularly of the oak a 
the man Carailios, among them C. Gorsenaiay i 

C. plan entomologists may gpeSs the pfe 

which \ infonn them, that these two i 
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dropped from the branches by hundreds, when they were slightly 
sbaken. 

After we had, in this manner, etifficiently ennclied ourselves, 
we returned home to our habitation, at a very late hour, happy 
in the success which had repaid our labours. 

" Hundsberg, ApTil 30.— Tlio Emperor is arrived to-day in 
Trieste, and was received with great ceremony, amidst a vast 
concourse of people. We remained in the house, engaged with 
-«ur plants and beetles; and, in the arternoon, visited a spot 
near us, as a new field for botanical research. We took a path 
which led from the village of St John, tlirough woods and vinc- 
jwds. The former consists of underwood, and extends so far 
as to be lost in the Karsch. It is a glorious botanical tract, 
irbich promises amply to reward our investigations. We named 
it die Chesnut AVood, because many of the true Chemul Trees 
^row tliere. Although the Triestiners appear to be quite igno- 
rant of the existence of these ti-ees near them, yet they piu-chase 
i^tfaeir fruit roasted in the markets, without troubling themselves 
t • wirfi a single inq^uiry as to whence they are brought We found 
V •tbe f^Jowing plants in flower : — Sej-apias ensifolia, Litfiosper- 
f vtmn pvrpure9-*:iEntleumi Mdittis grundiflora, and Tamus com- 
munis. 

" Himdsberg, May 2. — Country/ Custom. — The first day of 
May is, in Trieste, as well as in many other places, a day of 

(gladness, as, at tliat period, mankind rejoice in the return of 
firing. We had yesterday an opporiunity to observe the ceie- 
bratioD of ihis festive period, as the suburb of Hundsberg is the 
apot where it takes place. Early at day-break, the procession 
ot the Trieatiners commences to the Grove of the Hundsberg, 
which is soon filled with thousands of people, in all conditions of 
life, dressed in their holiday suits, enjoying themselves in the 
open tiir. They breakfast, take walks, and gather young branches 
from the oaks, which tliej carry home to dccontte their houses. 
Ab all this took place under our windows, and our friends were 
among the number of the pleasure-lakers, we presently joined 
them, and passed a very liappy morning. Since all the merchants 
most be at their coim ting-houses by eiglit oVlock, and every thing 
here depends on trade, the cheerful multitude dispersed at that 
Wr, and quiet returned to the peaceful grove. Our host cal- 
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ciliated that, in this short space of time, he had disposed of 800 
portions of coffee. 

In the train of the Emperor was M. Antoni, tlie Royal garden^ 
er. He had inquired if there were any persons who knew the. 
country around Trieste, as far as respected its hoiany ; and 
was referred to us. Thus wc mode this gentleman's acquainU 
ance ; and this day's excursion to Saule was enlivened by luf 
company. We found some rare plants as well as shclk; but^ 
as we could not collect these in sufficient quantitiea, without !»■ 
glecting tlie conversation of M. Antoni, so we resolved to make 
this excursion again to-morrow. On our return, a spectacle 
a kind novel to us, though common in this country, attractol 
our attention. The women and girls of Istria always bring theje 
goods to market upon asses. On their return home, paniculad| 
when the weather is hot, they avail themselves of the opporti 
nity to ride which these animals afford ; but, as this is doiMl 
without any more suitable equestrian garb than a single garment 
of scanty longitude^ and only bound round the waist with a kioi 
of girdle, so this cavalcade presented such a sight as caused thi 
old gentleman, out companion, to pass several jokes, and com 
pelled him to many a hearty burst of laughter. \ 

" Hundsbcrg, May S.-^Aristolochia rotunda.— 'Wc did nol 
delay a moment to-day in commencing a search for those ran 
ties of the vegetable kingdom wliich we saw yesterday. Tl» 
first plant whose turp it was to be unmercifully rooted \iy, 
Carex spicis androgynis, spiculis supemc masculis, imfemeJiR 
mineis, culmo nudo, radke nodosa repenie. 

The resemblance of this grass to Carex Schrcberi, did aab 
escape ua at the time ; but, as its root was thick and knotty, 
thought of C. chordor/iisa, Ehrhart. After a closer cxami 
tion, and a comparison with Willdenow's CaruK^ngia, we ahouUL 
have decided it to he C. schctnmdes, if we had not found tl 
species, as we liclieved, formerly in Istria. As we have nc 
gathered a suffident quantity of this plant, it shall be add«d 
our pubhcation on grasses, when the true character will be ^vR^ 
It grows on dry sandy ground, near the sea-shore. A 
plant was ^ "' 'i-jcgaia, which grows plentifully on dry 
dows befo of which the first sight yesterday ga 

US no sm Wc took it then to be a variety 
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Orchis mililaria ; but we are now satisfied of the contrary, and 
believe it to be a true species, which is not a native of our 
bountry. The wet meadows near the sea, by Saule, possess 
piany charming plants. Here grow Levcojum aslivum, which 
ire had seen sold in bouquets at the flower-market of Trieste ; 
Scirpjts maritimtia ^ compactus, Hoffman ; S. Tabcnittmonta- 
tuiMy Trig^kin mariti'mum, Lotus eillquoivs, Carcx tkstans, 
fuid C. vulpiva. We gathered at a. brook Sdrpiis palusirta 
with long, thick, compressed stalks, •which spring angly from a 
creeping root. It is certdnly different from the plant which 
goes under the name of S. mvUiratdis. On a bank by the 
fccach, the rare Arisiolochia rotunda at length smiled upon us 
in fine 6owcr ; and, on the sandy hills, we were sometimes lost 
amidst the flowering bushes of CoroniUa Emenis and Cratitgus 
manogyna, which grow here in great profusion. On airy declivi- 
ties grew, out of a sandy soil, the plant which Wulfen has incor- 
rectly termed PlatUago subulata ; and, under shrubs, Arum itw- 
lacwm was just expanding. Our vascula were soon filled with 
these rarities, and our day's employment was early tenni- 
Dated. On our return to our apartment, we had the pleasure of 
B Tislt from our friend Brandcnbourg, who informed us that he 
had seen, in a field near the road from Obschina, a curious plant, 
but that he had lost the specimens of it in his way home. From 
the description which he gave us, we immediately concluded that 
this flower must be the Arisiolochia rotunda ; and we shewed 
him the individuals that we had just gathered. The general 
appearance M. Brandcnbourg pronounced to be similar to A. 
TOttmda ; " but" said he, " still the inflorescence is of a different 
teid much paler colour." At these words, our conjectures im- 
anediateiy turned to the AHstolochia hvga ; and one of us ha- 
Ting hastened to the spot, which was pointed out, act\ially 
■brought back this plant, and also the Vicia grandiflora of Sco- 
■po!i. 

** Hundsberg, May 4. — With the first beams of morn\r»&'»^'^ 
rambled through St John's, to make anotVer -visit to l\^c e^**- 
grove of Lippiza. It was a glorious sunrise-, such as \\ti^ ^^^ 
beneficial effect of rai.sjng the human mirt^ ^^ *^ moat ^'^'^ \ 
sspiradons ; and it \(A us (<, an^^jpate soccessM '^^'^u*^^^* 
The birds saluted us with t/iwV \\-^^^ mat^ s from the bouf^r*^*^- 
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the fiill flowered Manna Ash ; whilst the scrf^ soutliem I 
loaded with the diarmiog perfume of Sowers, particularly tht 
of tl]e numerous almond and peach trees wliich decorate t 
vineyards, refreshed us with the most delightful fragrance. 

We had scarcely reached the top of the Monie Spaccata, u 
der the influence of these agreeable feelings, and trod the sta 
fields, near Eggenhofner's Cave, when we were delightfully n 
prized by the sight of millions of Natchsus poelicwe in flowi 
It gives ungular pleasure tci find, growing wild, even a sinj 
specimen of a flower which mie is accustomed to behold only 
gardens ; but to discover, in the greatest profuaon, fiowerB > 
such beauty, filling the whole country with their delightful si 
produces an cxtacy which must be felt, but cannot be describe 
The Poets, whose mcnuon gave to this plant its trivi^ na 
could not surely have celebrated it from viewing a single Ii 
sots in a state of cultivation, but fmm seeing whole mee 
covered with it in their southern climes. This Nareistiu H 
longs to those plants which have iiad the right of citizenship i 
gardens from time immemorial, like the WaUflower, the J 
Ho^e, &c. and others, which, ut all periods, have claimed tlieM 
Tilege of being considered eligible candidates for the pubUe E 
vour in gardens. 

To complete our gratification on this occasion, another i 
liar flower presented itself to us, namely, that delicate cheque 
blossom, the Fritillaria Mfkuiffris, which grew in i 
patches close by the bushes, and amongst the Narcissi. Happ 
is it for us, that, although destitute of those poetical poweq 
which have formerly celebrated the charms of these piantSi.ai 
painted, in lively colours, the glowing beauty of the Bovtt 
landscape, we have yet sufficient senfibilily to appreciate t' 
glories of this day. We found on the path, upon masses t 
grey limestone, the l>eautiful Lichen tnarmorctis of Widfen ; a 
in dung-heaps, many specimens of Gymnoplcurus pilulariiti 
Sturm, both in a small and large state. la similar situotioiu, i 
the wood, were some very beautiful Scarabtd, particularly £ 
vemalis, witii el^ra of a shining golden green colour ; 
in hollov old decayed leaves, we had the ^Ratification c 

detectinj d species of diis genus. This new Scard 

bam difl L smooth spineless helmet, in which n 
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qpect, as well as in its mode of life, it is also distinct from S. sylvan 
tkmMy to which, in other particulars, it has a considerable aflBnity. 
Two very perfect specimens of Carabtis catenatus fell into our 
hands alive. Of less value were Rhoffium mordax and Lamia 
aarculionoidesy which we saw upon young branches of shrubs, 
abd Carding convexus^ which we found under stones. 

{To be continued.) 



Am. XII. — Accottnt of Captain Basil Hall's and Mr Henry 
FosTER^s Experime^its with an Invariable Pendulum^ made 
near tfie Equator^ and on. tlie Coa^sta^f McxicOy and Brazil ♦. 

W HEN Captain HaU left England in 1820, in his Majesty's 
Aof Conway, for the South Ameridm station, an invariable pen- 
dulum was^ at Captain Kater's suggestum, put into his hands by 
the Board of Longitude. As the service, however, upon which 
tins officer Was sent, was unconnected with scientific objects, it 
las only at particular intervals of active professional employment, 
that he could command the requisite leisure for philosophical in- 
quiries. Through the indulgence, it appears, of Sir Thomas 
Hardy, Bart. K.C. B., the commander-in-chief, he was enabled to 
make three sets of observations with the pendulum, viz. at the 
Galapagos, a group of islands in the Pacific Ocean ; at San Bias 
de California, in Mexico ; and at Rio de Janeiro in Brazil. 

The Galapagos Islands being under the Equator, Captmn 
Hall was desirous of making his observations exactly under that 
peat circle ; but, from the ship being swept to leeward in the 
course of the night, and from the small number of days which 
be was allowed to spend at tliis place, he was forced to take a 
scatiDn at the south end of Abingdon Islanfl, fcnrmed of lava, and 
dxmt 9&\ miles north of the Equator. 

The longitude of the station was 90^° W., and its latitude 
9 %9I 19" N. ; and the number of vibrations made by the pendu- 
lum, in a mean solar day, was 86101,84, at the level of thq sea, 
wvooio, at 68° of Fahrenheit. As the same pendulum in Lon- 

* These experiments are published in detail iii the Pkiloaopkical Transaeiioiu 
fcrl823, Partff. p. 211—289. 
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don, in 18S0, made 86285,98 vibrations in the same inte 
it follows, that the length of ihe seconds pendulum at Gal&p 
gos, is 89,01717 of Sir G. Shuekburgh's scale, the length ofll 
seconds pendulum in London being assumed at 39,13929. 

By comparing this result with those ohtoincd by Captm 
Kater at the different stations of the Trigonometrical Surve 
(as already given in tliis Jovmal, Vol. 11. p. 321 and 528 
Captain Hall finds that tlie 

Mean diminution ot gravit; fram the Pole to Ihe Ifijuiitor, 1|*.0051(1S 
■ Th.„»,Ellip>l,«,, . . ... ^ 

The Mean EUipIjdl;, u deduced tVom Caplnin Sabine'a ) 1 

□bserrationB at Melvills Island, is ■ . S 29!. 14 

Length of eqaatcnial pendulum, . . 39.01 T10& 

San Bias, where the second Ket of observations was made^: 
a sea-port town of Mexico, in West Longitude 105° 15', aa 
North Latitude 21° Sff 24". The station was 115 feet abon 
the level of the »?a, snd on the summit of a rock of compa 
vhinstone. The number of vibrations made by the pendultH 
in a mean solar day, Was 80125,03, in vacuo, at the level trf'tl 
sea, and at 6S° of Fahrenheit. As the same pendulum, whi 
brought bock to London, in 1823, made 86SS6,95 vibrations, : 
follows, that the length of the seconds pendulum at San Bla 
is 39,03776 inches. By comparing this with Captain Katef 
results, Captain Hall finds that the 

Mean diminution oi gravity from (he Pole lo the Equator, is .005U1I ' 

Man EUipdci.j 3j3^ ■ 

Length of equatotial penduluin, . S9.O09M 

From a second set of esperimcnts made by Mr Henry Foata 
the numbers were. 



ID or gravity, .... .0054093 

Length of seconds pendulum, . . . 39,03881 

Mean elliptirity, * . . . . g^g^ 

These observations, however, were made under circumstanc 
less favourable than those of Captain Hall. 

Rio de Janeiro, where the third set of observations was mad 
is situated on the coast of Brazil. The station was on granit 
72 feet a ""i, and in West Longitude 43°, and Sow 

Latitude The pendulum performed 86131,70 t 

bralions day, in vacuo, at the level of the se 

fpd at 6( Hence Captain Hall finds tl>at 
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He length of the BecoodB {loiduliim al Hio de Jsneiro ii, 39,0'U61 
Dimiuulion uf gnvily from ihe Pule to the Equator, . ,0053365 
Mean Elliplidiy, ... . g^)^ ^j - 

LGQgth of equatoiiol pgniluliun, . . 39,01228 

From another set uf ubservaUuns, made at the same place) 
pd with the same pendulum, by Mr Hi;ury Foster, the fwUow- 
bg results were obtained ; 

. Uumber of libralions, . . B6131.S5 

^^^^p.l-ciijrthafpendiiluin. 39,U43eti 

^^^^^KDiminutioD of gravity, .0053131 

^^^^^K.'Mean tillipticity, 

^^^f ssa,3i 

^^^^^ Length of equawrinl pendulum, 39,0iat)G 

Captain Hall considers these results a%more entiUcd to credit 
ban his awn, as the temperature was more steady, and the 
dock's rate more luiiform. 

The attentive reader will already haVe remarked, that the ia- 
nriable pendulum with which these qJiaervatioDs were made, is 
Ittd to have performed 86235,98 vibrations at London, in 
1620; whereas, when it was brought back, in 1823, it pei^brmed 
16236,95 vibrations, being a dittercnce of 0.97. As tliis diHe. 
Mice could not possibly arise from errors of observation, it be- 
tomes highly interesting to discover the cause of it. 

" Captain Kater," says Captiun Hall, " was disposed to assign 
it to an accident which had happened to the pendulum at San 
^las, but which I, at first, imagined inadequate to such an efiecL 
fKie accident was this: The pendulum, when not iu use, was, 
» usual, r^sed by means of a screw, so that the knife-edge was 
pfled clear of t!ie agate planes on which it vibrated during the 
nperiments. This screw being too small, or having some flaw 
h it, unexpectedly broke at San Bias, before the experimenta 
lliere were begun ; and although the knife-edge was not r£u.sed 
l»re than the twentieth of an inch, yet, as the pendulum weighed 
(lore than 15 lb., the fall might, he thought, have altered the 
brm of so delicate an edge in a slight degree, and tlius hava 
Vtttally lessened the distance between the point of suspenaon 
id the centre of osdllation *. 



If the knife-edge be anpposad to have beconie cylindrical, ilie virtual point u{ 
Hoo, it has been demonstrated, would lie at the diatance of the radios of 
Fvanire of this cylindrical portion below lis surfLice, buJ Ibe numtKr of vitn-atioot 
be greater tbui before." 
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" As the whole pendulum had acquired a coating of oxide, a 
the exception of the tail-piece, which was lockecetl, I was i 
sirous of ascertaining in what manner and to wliat dcgtve 
vibrations would be effected by this partial addition of we!^ 
and, for this purpose, the folJowing experiments were mat 
The vibrations of the pendulum, in its oxjdized state, hari 
been determined, 10 grains of weight were affixed at two-thil 
,of the length of the bar (measured through the ball) from I 
point of support, that being supposed to be near the centre 
oscillation of the oxide. This had for its object to discover^ b 
fore cleaning the pendulum, what would be tlie effect of an a 
dition of weight at tliat place. On swinging it, accordingly, tl 
number of vibrations f/as increased 0,8S in 2i hours. It w 
then taken to the Mint, and the weight, carefuUy detennia 
by Mr Barton, in one of his delicate balances, was found to 1 
15 lb. 10 oz. 14 dwi. 12J grains. It was next cleaned by C^ 
tain Eater, by means of diluted sulphuric add, and aftervaa 
washed with a solution of soda in water ; and, being efTectual 
dried, was again weighed, when it was found to have lost e 
ly.24| grains. Coincidences were now taken on three succ 
JDg days, and the number of vibrations of the pendulum, i 
clean state, proved to be fewer than when it was coated v 
oxide, by only 0,73 of a vibration. Since no more than c 
fifth part of the oxide removed could be oxygen, only one-fifi 
of the abo*e difference between its vibrations when clean U 
when coated, or 0,14, can be ascribed to additional weigU 
innce it was formerly swung in 1820 ; the real difference, hm 
ever, to be accounted for being 0,97, this cause is manifestly ii 
adequate to the effect. I have therefore thought it right, aSitI 
attentively considering every other possible manner in which tha 
pendulum could have been aJtered, to adopt the idea which li 
been suggested, and which was eventually proved to be corre 
Hnce the knife-edge, upon removal after the experiments wt 
over, was found to be distinctly rounded. To obtain the moi 
correct results, I have accordingly used the vibrations made H 
Xiondon, in 1890, to compare with the experiments made fc 
the accii ■'>« vibraUons recently determined in Londc 

fot com >se made after it,^-an arraDgcment n 

dering t )ticitie5 entirely independent of that c 

cumstao 
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- We cannot avoid regretting, along with Captan Hall, that he 
obliged to leave tlie neighbourhood of the Equator without 
ilukingiuore numerous observaUons. It would have been highly 
desirable, as he states, to have swung the same pendulum at 
Nations remote from the Galapago?, but resembling them in in- 
mliir situation, in size, and in geological character, such as the 
Azores, the Canaries, St Helena, the Isle of France, and various 
ttalioiia among (he eastern islands of the Indian and Pacific 
Ocean, and we hope still to sec this accomplished. 

It is scarcely necessary to remind our readers, how much this 
btaoch of sdencc owes to the talents of Captain Kaler, who in- 
nnted the apparatus itself, and first [lointcd out the methods of 
vang it. It has since been employed by Captain Sabine, at 
Melville Island, on the coast of Africa, and on the shores (^ 
loj^and and -Norway; while it has been used, with equal suc- 
ks, by Mr Goldiugham, at Madras, by Sir Thomas Brisbane, 
in New Holland, and by Captain Hall, on tlie coast of the Pa^ 
eiSe, Captain Hall has, with much propriety, addressed the ao- 
eoiiiit of his observations to Captain Kater, and has paid him 
ll» high comptimmt of stating, " that, after many trials of 
fiooed improvements, and simplifications of your methods, both 
in the conduct of the experiment itself, and in the subsequent 
computations, I was finally obliged to acknowledge, in every 
bstance, even where I succeeded, that I had, by more labour, or 
by a more circuitous path, reached the same point to which your 
rules woidd at once have led me." 

Alt. ^llf.—Gleanijigs of Natural History, during a Voyage 
ahtig (he Coast of Scotland in 1821. By the Rev. Joh» 
Fleming, D. D., F. R. S, E., M. W. S. &c. (Concluded 
fnwi Vol. IX. p. 254.) 

X HE Isle of Glass or Scalpa, presents to the sea a broken ir.. 
ftgular rocky shore, of no great height or boldness. The sur- 
face of the island possesses but little elevation, though it is im- 
even, and exhibits numerous, narrow, parallel transverse valleys, 
bounded by nearly perpendicular walls of rock. The prevail- 
ing minerals of this island are few in number. Gneiss may be 
onsideriad as the ordinary rock. It is thick slaty, and includes 
numerous contemporaneous portions of hornblende rock, dark 
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tnka-slate, granite, and blue and whilg quartz. At tbe [ 
however, at which the light-house is ^tuatc, and which fttill q 
tains its Nor\yegian appellation Kllbbernesa, tliat is, Soapsto^ 
PromoDtory, several minerals occur, associated with a i 
vertical bed of common serpentine. 

The Serpentine is of a uniformly dark-green hue. Its wea 
ered surface is nearly even, and of a brownish colour. Its n 
lation to the gneiss, on il» west side, is not well displayed ; 
on its opposite side, it unites therewith by a series ot" irregi 
beds, in which Chlorite may be considered as the prevailing it 
gredient. This substance, in some places, is in the form i 
nearly unmixed chlorite-slale ; while, in others, its appeorancej 
much altered by the quantity of black mica and large trnpaffl 
crystals of Hombltnde which it contains. In one place there! 
a thick mass of that singular variety of hornblende rock descril 
by Professor Jameson in his " Mineralogy of the Scottish Isle^ 
Vol II. p. 15., as occurring in lono. It consists of a j 
coloured, liard, compact felspar, with numerous cryst 
gr^ns of hornblende *. In a vein in this rock, I observed a 
translucent greyish-coloured crystals of AugHe, along with qiu 
and calcareous spar. 

In the Serpentine, the following minerals were observed > 
1. Potstofie. This forms a thick mass, occasionally much c 
With small crystals of magnetic iron-ore, and Aciynoiite. 
Translucent Steatite, in small veins. S. Aabeatus, in short] 
regular veins, from a tenth of an inch to upwards of one ii 
in thickness. 4. Common Dolojitite, in the form of a short a| 
temporaneous vein. 5. Magnetic Jron~ore abounds in all ti 
minerals with which the Serpentine is connected ; and, in th 
rock itself, it occurs disseminated in such quantity as to alt) 
conuderably its fractiu'e and weight. In one place, I obsen 
it collected into a short contemporaneous vein, much mixed w 
asbestus, and so greatly acted upon by the crystalline force i 
that mineral, as to exhibit an imperfectly fibrous structure. 
. When on the eve of our departure from this island, we got* 

■ The if thisrocE, acid indeed of many of the less distinct coml 

^ota at i Dae, gie rendered mare obvious by heating a pOTtinK 

lednesa, i tdients becama petcepiible by a diO^ace 
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knrd a live example of the Great Auk (Alca impennis), which 

Maclellan, the tacksman of Gla^s, had captured some time 

Efore, off St Kilda. It was emat-iatcd, and had the appearance 

being sickly ; hut, in tlic course of a few days, it hecame 

irightly, having been plentifully supplied with fresh fish, and 

tmuttcd occaaonally to sport in the water, with a cord fastened 

aae of its legs, to prevent escajtCL Even in this state of re- 

aint, it performed the motions of diving and swimming under 

iter, with a rapidity that set all pursuit from a boat at defiance. 

few while feathers were at this time making their appearance 

the »deB of its neck and throat, which increased considerably 

iuing the following week, and left no room to doubt, that, like 

congeners, the blackness of the throat feathers of summer is 

Icchanged for white, during the winter season. I may add, that 

B black colour of the throat of the Razor-bill {Alca tarda), was 

this time undergoing a similar change. In tlie young of thia 

pedes the neck was black, hut the throat was freckled with 

riiitfc The bill was black, with the rudiments of a single ridge^ 

the white line reaching to the eye was obvious. At this 

lime, the Shear-water [Ptifflniis Anglorum) appeared in large 

lodes. 

After leaving the Isle of Glass, and taking shelter, tm the 
Ijth of August, in Loch Maddy, we sailed across to Sky, on 
file aOth, and entered Loch Scavig, where we landed. At 
Ae head of this bay, a small rivulet from Loch Coruisk, falls 
rer an irregular ridge of rock into the sea. Numerous trouts 
nd salmon were collected near its mouth, and occasionally at- 
bnpted to make their way up the stream. The great drought 
a the season, however, had so much diminished the quantity of 

at this time, as to render their efforts ineffectual. 
•> Glen Coruisk is no less remarkable for the matchless sterility 
f the precipitous cliffs and pointed summits of the mount^ns^ 
^ which it is enclosed, than for the characteristic displays of the 
(rata of hypersthene, of which these consist. This mineral oc- 
Inrs massive, and imbedded in small prismatic concretions in 
ommon and glassy felspar. 
Upon our departure from Loch Scavig, we visited the de- 
rvcdly celebrated spar-cave of Strathaird, somelimes termed, 

TDL. X. NO. 19. J,1K. 1824. fi 




were 

W had ! 
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m honour of the proitrietor, Macaiister's Cave. It t 
fissure in ihe sandstone, which had ionmerly been filled \ 
basalt. This original condrtion may be readily inferred f 
the appearances which present themselves in the floor, at the e 
trance, and near low water-mark, where a portion of the san 
slonc yet appears enclosed by the trap, and where the walls i 
the vein are entire. The interior of the cave exhibits, in gra 
Beauty, the various forms which the calcareous stalacOles M 
stalagmites assume, and displays the carbonate of lime, in aU ll 
fXa^ta of its erystollization. 

On the morning of the 21 at, we were abreast of the Islml < 
Egg ; and, shortly after, landed at the well known cave in wfaic 
file Macdonalds of thin isle, who had taken shelter in its r 
were aoSbcated with smoke, by their enemies the Maeleods, j 
days of clanship, ignorance, ferocity, and revenge. On d 
;h, a few examples of the Lepas JasclcuiaTis of Ellis wa 
wscrred, attached to the remains of the spawn from which t 
had sprung. This substance still adhered to the quill-fes 
of gulls, which appeared to be but little altered by maceralioi 
Subsequently, I have found the young of the Baianua bataiund 
upwards of a tenth of an inch in diameter at the base, and sexti 
on the eggs of the Buccinuin undatum. Those facts lead to tl 
conclu^oD, that rapidity of growth is a distinguislnQg featUI 
both of the pednnculated and the sessile cirrhipedes. , 

The rocks in the neighbourhood of the cave, consist of vara 
beds of amygdaloid and greenstone, containing, in their cavitii 
radiated and capillary Mesofi/pe, and transparent crystals of C 
Kzite. One of the beds of greenstone appeared of a «ngull 
character, in having a basis of glassy felspar, and conta 
along with the hornblende, numerous dispersed grains of mag 
tic iron-ore. The two remarkable Pltclisioiie vans in the n» 
bourhood, were likewise hastily inspected. The pitchstrate i 
these veins is highly bituminous. 

The Sciur of Egg, which we now ascended, is a very t 
markable hill, on account of the steepness of its sides, and tt 
thick bed.af ("lumnar pitchstoue-iwrphyry which forms its sun 
nut. ' " this porphyry is conadered as int«nnedi« 

betwec i basalt. In one place, it seemed to pa 

into he Jtins crystals of gh.^y J'eUpar ; and o 
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y nodules of chalcedony and conchoidal Itarnstoney were 
bsored. In the fissures of the rocks, the beautiful CytUhea 
Yagilis was abundant. The temperature of a spring, evidently 
ireanial, on the south-eastern baae of the liill, was 47° Fahr. 

In the forenoon of the £2d, we reached the far-famed Stafia* 
fed were peculiarly fortunate in having it in our power to enter 
Hiig&l''s Cave, in a boat, without being much incommoded by 
be swell of the sea. The shores of this island exhibit well 
jnarked sections of the beds of amygdaloid and basalt, of which 
It consists, and offer no obstacle to an examination of the formsj _ 
bucture^ and bendings of its interesting columns. On the soil, 
he OrobaiKhe rubra was observed in plenty, but in fruit ; and 
m abundant supply of the eatable mushroom was procured. 

In the afternoon of the same day, we visited the ruins of lona. 
1 had time to glance only at the strata of eJay-slate near the 
!ita!ding-place, at die ruins, and to break off a specimen from the 
Kd granite blocks which were in the neighbourliood. This last, 
ler, was not without interest, as it contaioedj besides a few 
Kattered crystals of hornblende, numerous depressed doubly ob- 
Sque prisms of Sphene. 

The weather was unfavourable during the whole of -the 23d. 
On the 24th, we touched at Isla, landing at Portnahaven; and, 
* the morning of the S5th, we found ourselves a-hreast of the 
Giant's Causeway. The basaltic scenery here, though superior 
Kithat of Staffa in height and breadth, and the patches of rich 
pasture with which the dark ground is reheved, is yet 
^destitute of diat distinctness which adds so much to the elegance 
■tf Fingal's Cave. At the Causeway, the accumulations of de- 
'Ws conceal much that would interest. At Staffa, every thing 
is eiqK)sed, the sea washing away the disintegrated pordons as 
ipeedily as ihey are produced. The rocks, however, are the 
at both places, being basalt and amygdaloid ; but here the 
latter is more varied in its contents, and the whole mass of trap 
Itsts ou chalk. Upon landing at the Causeway we were soon 
jmned by a host of natives, exhibiting, iu their tattered dress, 
httering appellations, and impetuous manner, their peculiar 
^ks. Each vied with his neighbour in prai^ng his own qu»- 
Scations as a guide. Specimens collected from the neighbour- 
cliffs, and contained in small boxes of rude workmanship, 
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were eagerly ()fFered for sale. Among these, we picked out tbl^ 
following iiiincrnJB. 1. Cakareous Spar, of a brownish coloub, 
a. Cnblsiie, transparent, and regularly crystallized; and, when 
occurring io the same cavity with ibu preceding, usually occa« 
pying the place nearest the walls. 3. A mineral resembliif , 
Thomaotiile, but not yet sufHciently examined. Only two anas' 
^dmens of ihia niiiicral wtre observed, though eagerly sought 
afier. Hence it is prtibably of rure occurrence. These Ia4 
formed a coating on tlie interior of a cavity iu the amygda-i 
Ivid, and exliibited perfect crystals shooting from the 
4- Arragonile. Tiiis occurs nias^ve, of a white, grey, or pila^ 
green colour, and scopifomily narrow radiated structure. Eve 
where much mixed with the i-ock, it Ktill appears callable of a 
crdaing tliat influence which produces its radiated appearance. 

Leaving the Causeway, we bent our course towards PurtnidiJ 
where we again joined the vessel, visiting, in our progress, thi 
extensive (juarries of chalk, and glandng at the amygdaloicl 
with its incumbent augite-greenstonc in the neighbourhood 
the harbour. 

On the S6th, we landed at the iight-house situate at the Wt 
side of the Mull of Cantyre. The strata in the immi 
neighbourhood, are of mica-slate, stretching in a soutb-weBtnl) 
direction, and dipfnng eastward. The slate is thick slaty, and 
consists of a basis of grey quartz and silvery mica, with obloi 
opake and translucent concretions of quartz. The same kmd 
mica-slate likewise prevails to the north of the town of Camp- 
beltown, and occupying a sicnilar position. At the latter place, 
however, it in general contains more mica, and is thin slaty, and 
characteristically waved. Eastward from a quarry, near tlie 
town, of this mica-slate, and in conformable position, and era 
interstratitied therewith, are numerous beds of sandstone and 
trap conglomerate, foliated hmestone, red slale-clay, and red 
sandstone. Netir the estremity of the north side of the bay, 
tliese beds are covered with greenstone and amygdaloid, and t 
coarse clayey basalt. The latter rock is, in some places, coiuni- 
nar ; but the '■nlumns, which are vertical, are frequently sepa- 
rated s£ 'rom one anotlier, the interval being filled 
up witi ty.green earth, calcareous-«par, or a sub- 
stance 1 tone. Compact and hcmatilic red iron- 



Akt. XIV. — Observations mi Double Stars. By M. Stru» 
of Dorpal. (Continued Trom Vol. IX. p. 341.) 

A HE very interesting observations of M. Struve of Dorpl 
which we laid Ijeforc our readers in the last Number of ^ 
Journal, we are now able to continue, from ihe Corresponds, 
Astronomique of Baron Zai;I), who has extracted them from Q 
second volume of M. Struve's ColJection of Astronomical 01 
Bcrvalions. The same class of obser^'ations is continued in tl 
Sd volume of the same Recueil, so that we shall have occaa* 
^o resuine the subject in a future Number. 

17. « Cassiopeia. R. Asc. Oh Sff. Decl. 55" 33' N. 
ad-3<l and 9tli-10th Magnitudes. 

As the small star changes both its distance and its angled 
portion, it must describe an ellipse round the great one. IT* 
lollowing are the observations : 



1TM.7, 
IS19.S, 



lie of PosiUon. DifC in B. Asc. DilC. in Oed. 

*I" V — I'lff'-O + 3*".6 Utnt 

10 33 —413.3 +10.9 Si™* 

9 3 — 1 W .6 + a-S&tUtKt 



18. Cassiopeia 78. R. Asc. 0'' 38'. Decl. 50° 27' N. 

Stars of variable Magnitudes. 

According to Sir W. Herschel, these stars were in 1780 i 

very unequal magnitude, atid difficult to be seen. M. Strui 

sees them at present with difficulty, and their magnitude is ikij 

ly equal, vLz. 7.8. The distance is supposed to increase. 

1780.T, Angle of Position 50° Sff S. FoU. Hersdid. 
1819.G, - - 5S 4? Stna.1. 

19. 66 Pisces. R. Asc. 0" W. Decl. 26° 43' N. 
6th-7th and 6th Mag. 

DiBference of R. Abc. - _0".384 
^igleofPotitiDTi. . !8°.e5N. Fret, 

~e, ~ - fi".77 calculHted. 

ofDeclin. - +2".eO ditto, 
id the angle of position 30° 57' N. Ptec, 
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84. Variable star in the }V7iale, R. Asc. 2«» W. Bed. 9" 46ri. 

The greatest star is variable, and of a decided red colour at 
its greatest lustre. Its very small companion fellows it a fittie 
to the north. 

Ai^ of PositioR in 1819, 1' 24' N. FolK Strwe. 
Diff. in B. Ase. -|- 7^689 Ditto. 

JDlifftance, - 1' Si^'SS Ditto. 

Diff. of DecUn. + 4.79 Ditto, 

Distance, - { l 53 .0 } Herackel. 

its. 30 Arks. R. Asc. ^^ 2T. Decl. 28*» 62' N. 

6th-7th and 7th Mag. 

1S19, Dim of R. Asc. — ^.766 Struve. 
Distance, 38.26 Ditto. 

1780, Distance, 31 1 Herathd. 

aa n Persev^. R. Asc 9L^ 38'. Decl. 55" 8, N. 

4th and 8th Mag. 

Angle of position in 1779, 20** N. Free. Heraekd. 

1819, J89*9' Stnme. 

Distance, 1779, 2&* HeracheL 

1819, 28".5 Struve. 

Diflfbrence of Decl. + >4''.2 Ditto. 

27- ^< Orion. ». Asc. 5^ 26'. Decl. 5- 32' S. 

This is* a group of five stars forming a trapezium, and envel- 
oped in a nebulosity. The first star (in R. Asc.) is of the 7th 
Mag., the 2d of the 8th Mag., the 3d of the 5th Mag., and the 
4th of the 6th-7th Mag. M. Struve found the angles of position 
to be as follows, in 1819 : 

Sd and 4th. Ist and 3d. Ist and 2d. 2d and 4th. > 2d and 3d. 

WASfTHf. FdL 45» 9' N. Prec. 58* 8' N, Foil. 3V (y N. Free. 74" N. Free; 

«a r Orion. R. Asc. 5^ m. Decl. 2° 43' S. 

A triple stmr. The 1st is of the 4th Mag., the 2d of the 7th 
Mag., and the 3d <^ the 7th Mag. In 1819, 

Ist and 2d. 1st and 3d. 

The angle of position was 6* A' N. Foil. 28° 36' N. Foil. 

Diflv ^^. Asc. +0".90 -|-2".442 

Sir ^ ^ the angles of position S" N. F, and 

SSCTH.I e between the 1st and 8d 43".2. 
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). 38. Gemini R. Asc. & 44'. Decl. 18* 24' N. 

5th and 8th Mag. 
The small star follows the other a little to the east, at the dis* 
tance of + 0"*099 ^^^ ^^ farthest south. 

Angle of positton in 17S2 was, Sd"" 54' & FolL HeracheL 
J 180?, 86 6 S, Prec. Ditto. 

1820, 86 3 S. FolL Struve. 

80. > Gennni. R. Asc. T 9. Decl. 22" 18' N. 

3d and 9th-10th Mag. 
The angle of position is very difficult to measure, on .account 
of ;the smallness of the little star- 



Angle of position in 1781.9, was, 85** 51' Henckd. 

1802.1, I ^^^ *^ I i)i«o. 

1804.1, 69 52 Dittos 

1820.0, 79 39 Struve. 

i\. 31. Canis Minor, R. Asc. T 31'. Decl. 5- 43' N. 
This star, which is the 307th of Mayer's Catalogue, is very 
fine and difficult to distinguish. 

Angle of position in 1781 was, 27"* 5' S. FoU. Herachd. 
April 1820, 38 2& N. Free. Struve. 

32. ? Cancer, R. Asc. 8H 2'. Decl. 18° 11' N. 

5th and 6th-7th Mag. 

Angle of position in 1781.9, 88"* 16" S. Prec. HeracheL 

1802.1, 81 47 S. Foil. DiUo. 
1820.3, 71 21 Struve. 

Oiff, of R. Asc. 1819, + 0".12 

38. 1. V Comer. R. Asc. 8^ 16', Decl. 25° T N. 

6th and 7th Mag. 

Angle of position in 1782.1, 32** 9' N. FolL HeracheL 

1820.3, 55 24 Struve. 

84. 2. ir Ursa Major. R. Asc. 8^ 54'. Decl. 67° 51 N. ' 

5th and 10th Mag. 
These two stars are nearly in the same parallel, the smallest 
bong a little to the south. 

An^e of position in 1782.5, 13' O' N. Prec Heraehel. 

*1819, 2 9 S. Prec, Struve. 

Diff. of R, Asc. — 1".27 

Distance, 7 .19 

Diff. of DccU — .36 
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35. 38. Lynx. H. Asc. 9* 7. Deel. ST 3* -N. 
5ih and 7th-8th Mag. 
Angle of paaiEioo in ITBO, wra iO* S. Prc Hcncktl, 

1880, 3» J' 6. Free. Slrtm. 

Diff. oTB. A»c. in IBIS, —0 .36! fliifo. 

86. 40. ijfiw. H. Asc. 9^ IC. Dec). 35° 9" N. 

3d-4th and 12th Mag. 
The small star is very difficult to be seen. 



Diff. 


of R. Asc. 


18I9..S, 


0".SI' 


iTniM. 




Did; 


ofDccl. 




.47 


Dktn. 




Angl 


of poaicion 


55° S. 


PolL u adcoUted. 




Ditto. 


1TH9.9. 


8I8N 


Free. ner>d,a. 




Vr, 


MajoT. 


R. Asc 


9*17 


Decl. 63= 51 


N 



3d-lth and 10th Mag. 

In 1818 and 1819, M. Struve, found from numerous obsw? 
vations, the difference of R. Asc. to be — 3".275, and the ang^ 
of position 1°.5 N. Free. Hence the distance is 21".64, and the 
difference of Decl. + 0".56. Sir W. Herschel had found the 
distance 19".23, and tlie angle of position 3° N. Vreff. 

S8. Cor Caroli. R. Asc. 12" 47'- Decl. 39" 18' N. 

In 1819) M. Struve found the difference of R. Asc. to 
— 1",18, the angle of position 46° 27' S. Prec., and consequenC-, 
ly the distance 19".87, and the difference of Decl. 14^' 41. Sit 
W- Herschel had found tlie distance 20", and the angle of poi 
(ion 42°, 

39. C Ursa Major. R. Asc. \&^ 17'. Decl. 55° 52' N. 

These stars are very remarkable, in bo far as botli of than 
have a proper motion. In 1814 and 1815 M. Struve had 
found the difference of R. Asc. to be 40'', 96, the angle of poi 
tion 58° 7', and consequently the distance 15" .25, and the d 
fercnce of Decl. — IS'.O. In 1819, he found the difference o( 
R. Asc. -"id the angle of position 55' 20" S. Foil, 

Hence 14.".24, and the difference of Dedi; 

•»"11".T «hcl believed, that the angle had dioiH 
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mM S* 32, in 21 years, bat this seems to be an error from 
the following calculations. 

1755, Distance^ 13^88 Angle of poeiNon, SS!" 9f Bradley. 

1781.9, 14.50 0* .56 46 HertckeL 

1800, 15.91 56 1 Piatwu 

1808.8, 51 14 HenckeL 

i 1819.7, 14^24 55 20 Strwe, 

W. I BooUi. B. Asc. 14^ KV. Ded. 52o 1?' N. 

4th-5th, and 9th Mag. 

Angle of position in 1779, 53* Foil. HerschcL 

Distance, . . 37^56 Dkto, 

Angle of position, 1819, 56* 55^ N. Foil. Struoe. 

Distance, . . 38^.55 DHto. 

DifiRsrence of declinaticm, 32 .29 Ditto, 

Diff. of R. Asc. 1817, + 2 .29 Ditto. 

ihibootes. H. Asc. 14»» ST. Decl. 27^ 61' N. 

8d-4th and 7th Mag. 

The greatest of these stars is yellow, and the leaM, blue. 

Angle of position in 1 780.7, W|i8 32* 19^ N. Free. HerfcheL 



1802.2, 


44 52 ditto. 


Ditto. 


Observed, . 1819, 


51 7 ditto. 




Diff. of R. Asc, . , 


— 0".232 


Pitfo. 


Diff. of declin. 


1.5 




Angle of position deduced, 


56° 5 





42. { Bootes. R. Asc. 14^ 43'. Decl. 19° 61' N. 

6th and 7th Mag. 



Angle of position in 


1782.3, GS" 53' N. 


Preced, 


HeracheL 

• 




1792.2, 94 16 




Ditto, 




1795.2, 95 4 




Ditto. 




1802.3, 96 34 




Siruve, 




1819.6, 105 




Ditt<i. 


Diff. of R. Asc. 


_' 0" 102 







. 39 Bootes. R. Asc. 14^ 43'. Decl. 49' 27' N. 

6th-7th and 8th-9th Mag, 

Sir W. Herschel observed the angle of position to be 38* 
I' N. FoU. in 1783.6, and in 1819, Struve found it to he 
y 88' N. Foil. The difference of R. Asc. was + (K 832, iq 
J19, and hence the distance was 6". 

44. i Serpent R. Asc. 16^ 26'. Decl 11' 9' N. 
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3d-4th Mag. and 5tb-6th Mag. 
The distance of these stars is supposed to increase. 

Angle of pothioo in 1782.7, W IS'S^. Preced. HenektL 

1802.1,61 27 DiUo. 

1819.7,67 41 Strwc 

45. i Crown. R. Asc. 15»» 33^. Decl. 37- IV N. 

4th-5th and 6th Mag. 

Anigie ol portion, in 1779, 2&* N. Pnced. HtnML 

Distance, • . 4^7 Ditto, 

An^ of position, 1819, 29° 9" Struve^ 

Distance, . . 7^^.25 Ditto, 

46. { Balance R. Asc. 15' Bif. Decl. IC 5^ S. 

4th and 7th Mag. 
These stars appear to have undergone great changes, both in 
distance aqd in the angle of position. The great star appeared 
oblong both to Herschel and Struve ; so that it may be expected 
to separate into two. 

An^ of position in 178a4, 1* N. FolL Herwdui. 
Ditto calculated, 1819, 21"* Strwe. 

Distance, . 1780.4, 6''. 4 HenckeL 

1819, 9 .31 
Diff. of R. Asc. , + .59 

Diff. of Decl. . .38 

47. 49 Serpent R. Asc. 16*» 4'. Decl. 14^ 1' N. 

7th-8th and 7th Mag. 

M. Struve has been able to observe this star only twice, on ac- 
count of the difficulty of seeing it. 

Angle of position in 1783.3, 21* 33' H&rackd, 

1803.4, 32 52 Ditto. 

1804.3, 35 10 Ditto. 

1820.1, 46 3 N. Prec. Struve. 
Diff. of R. Asc. - , 0^.13 DiUo^ 

Di£r, of decl. estimated, 1 1 Ditto. 

48. y Hercules. R. Asc. 16** 14. Decl. 19° 35 N'. 

3d Mag. and the other very obscure. 

This star is so difficult to see, that M. Struve only observed 
it once on the 3d June 1819. 

'•position 1781, 19' S. Prec. //erffcAci. 

1819, ?6^8' St^ve. 

,1781, 4r'.8 Herschel 

1819, 40 .8 Struve. 

2 .58 Ditto. 
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walls aud arbours wlili \is twining leafy branches and profiukl 
of large blussoms. This graceful plant is a native of the Gm 
Valley of Tenochtitlan, nenr the city of Mexico, and was Gt 
introduced into Europe in the year 1787, and, from its rea 
propagation, both by cuttings and seeds, has now become aim; 
as common in our gardens as the ivy. The genus CcAtca n 
first described by the Abbti Cavanllles, in tlie first volume I 
his excellent work, entitled Icones Plantarum. Cavanillea 1 
referred it to the Bignoniaeere, and this arrangement has be 
followed by the greater part of botanists. A slight i 
nation, however, will shew clearly that this view of the a 
nity of Cobeea is extremely erroneous, and that its true plai 
in the natural system has hitherto been entirely overlooked 
The Genus, indeed, possesses almost no character in c 
injh the Order in which it has had the misfortune to I 
placed by botanists. In order, however, to shew this ma 
clearly, it will be necessary to state the great differences whw 
exist between them. Cobi^a is distinguished from tlie Bi^ 
tumiacetB 'by a regular pentandrous corolla, by its long, sin 
undivided, incumbent anthers, by a triple stigma, by the si 
ture and form of its fruit, and by its nearly erect seeds, fun 
nished with a fleshy albumen, and a simple covering. Tha 
characters bring it very near to the Pdermmiacc/t, to which, ( 
all established orders, it bears the strongest affinity, as M, De 
fontaines has already suggested • ; but it is abundantly d 
from these also, by the valves of the capsule being naked, at 
not septiforni, by the oblique portion of the seeds, and by d 
habit of the plant itself. 1 therefore propose to form a d 
Order, to which the name of Cobeacete may be given. Coidg 
the only known genus referable to it, has hitiierto conatSed i 
only a solitary species; but the extensive Herbarium of A^ 
mer Bonrke Lambert, Esq., has enabled mc to enrich it i^ | 
a second species, collected by Don Juan Tafalla, a pupl of I 
Ruiz, in the province of Quito, in Peru ; and it is to be h<^ I 
ttiat many new genera and species belon^ng to this Order si 
[ iemiun scovered in the extensive and Httle known re- | 

gions o ca. 

Ann. Mus. J. p. 30, 
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•ed (ructum omiiin& implens, camosa, succulents. SrpUt nulla ri 
vesti^ fer^ ebliteraU, et ID angulia placeQUe bnmersa. Sai 
Jatissima, compressa-plana, margine alata, duplici serie imbrica 
adscendentU ' lata simplex, tenera, crassiuBcula, superficie 
uracil aginosa, lateris interioris prope basin hylo Uneari-oblongo B 
Uta: albumen parcum, camosum, lacteum, moUe. Embryo n 
RCtua, incumbens, lacteus : coiylrdonei latic, cordate^, obtusee, i: 
Brs, compressse, applicatec : radicnla cylindnicea, crassioscula, o 
tedonibus triple brevior, infers, recta, basi obtuaisaima. 

Frutices (Mcjicani v. Peruviani) diffiui, ramotiuimi, 
. ^obri, Jhmdori, PassiBors kabilu amiUji. Fotia Inpari-jMnntMfa, 
I leraa, iaiiHa, apice lerminala cirrho vaUda in tpiram contmlulo fript 
If, quingue ordiae dlcholomo: foliolis ialegfrrimis pelloluiatu; ii ' 
itipuliu ToenfleniUms. Flores rnapti, axillara, solilarii, pedtm 
paiuncalut medio bracleis 3 oppositis parvis impari-piiiitatit j — 
sordide purpurei fasciit albii iiolali aul liUei. 

I. C. •atn^aa, segraetAii culycinis !ato cardato-subratQudis, Tolioln eOifitl 
niiicronulalis. 

CobsB tduidein, Ciii'an. / 
500. Penoon Sipmp. 1- p. 1 
km.ttSp. FL% p. Ul. 

Bab, in Convalli Tcnocbillenai prope urbem Mexico et od Panum Acq) 
Heiucaiiaruiii. \~)-^. Vulgo dJcitur Vedra Morada, ii C£l, Hedera violacca. 

8. C- lulea, scgmenlit calypinii lincari-lanceoiatif mucraualis, ttdiolia oUa 

Cubiea maccoBtema, Pavm. JUSS. 

Hab. od Portum Guayaquil in Regno Vujten^i Penivianonim. Joamia 7M 
h — (V. s. in Herb. Pavon. Eunt; in Mas. I.amb.) Prfficedenii dmilis. Ai 
latea, minar. 'S'lanina ultra limbum longe exserta. £(tgnal<ilongiam etanguMi 

Ob. Nomen spcciflcum Pavonii mutnvi, qu<W genere diverso mioilB nOA) 



Art. XVI. — Ohsa-vatityns on the Law Temperature o 

cular Cavemsf. 

J.N endeavouring to account for ihe great cold which has b 
observed in particular caverns, sn explanation of this Hngul 
fact must l>e sought for, rather in local peculiarities than in 1 
lations of a more general nature. A phenomenon noticed I 
Professor Pictet, in the neighbourhood of one of those caves 

■ In addition to my obsei^ntiona on the genus Jacwanda, (see this Joun 
Vd. IX. p. !64>), 1 beg to add. that Mr Brown appears clearlf to have been 
fint wha boi noticed the lingular formation of tbe anthers in that genus. 

■f- Thev '■ I! obscnalions are taken liy pennission iiom the aftj 

PaviiGii, "he Edinburgh Bncgclofiedia, wliieh is on the e« 

[mlilkatia j>ry to complete the view of this interesting Butjcc 

Khidiiif, vol. vui. p. 1. 16— Ku- 

t See p. 8.— Ed. 
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fe calculated to throw some Ilglit on the subject, though we are 
by no means disiioaed to admit that the conclusion he lias drawn 
trom it is altogether free from objection. At the ice-cave of 
firezoD, in the Alps, a current of coid air was obseived to issue, 
with considerable force, from several crevices near the cavern, 
trhich depressed a thermometer ex{xised to its influence from 
til" to 38^°. In applying this fact to the solution of the cause 
af the phenomenon in question, M. Pictet cites the observations 
of Saussure on the air rushing from the cavities of Monte Tes- 
tacco, near Rome ; where a little hill, composed of the fragments 
af urns, and other vases of earihen ware, produces an effect simi- 
hr to that of the calcareous sides of these icy caverns. Round 
tbe base of this artificial mound several caves have been dug, in 
Ehe back walls of which a number of perioralions have been 
bnned, running upwards like chimneys, and tlirougli which a 
;Urrent of cold air constantly descends in summer. On the 1st 
)f July 1T73, the external air being at 78°.l Fahrenheit, the 
^lermometer stood at 44f° in one of the caverns, and at ii" 
a another. " It is certainly a very singular jihenomenon," say»' 
lausBure, " that, in the middle of the Compagna of Rome, where 
be air is always burning-hot and suffocating, there should be 
pHind a little insulated hill, from Uie liase of which should issue, 
m all sides, currents of air of an extreme coolness," Saussure 
IK3itious several other places, where he observed that a current 
If tar rushing from crevices in the rocks, which formed the ades 
tf caves, was accompanied with a groat degree of coid. The 
avenis in which the cold was the most remarkable, wei'e gene- 
idly situated in calcareous rocks, at the fixjt of a mountain. In 
bort, these grottoes appear, in many instances, to be the mouths 

■ natural galleries, communicating with upright shafts, through 
tUd) a stream of air flows downward, when the temperature of 
be external air exceeds that of the cavern. The current of air 
bus determined, must acquire, during its descent, the tempera' 
p^ of the vertical portion of tJie crevices through which it 
fuses ; and that temperature must in general lie at least as low 

■ the mean temperature of the place. Professor Pietet supposes 
It the air descending through these Assures in the strata must 

t still furtlier cooled by the refrigerating effect of evaporation, 
n the moistened materials which it encounters in its progress; 
VOL. S. NO. 19, JAH. 1824. u 




11* On the Low Tctnperalure of Particular Cavernt. 
but thai process, though capable of producing in ccrtaia 
cumslances a great diniitiutloii of temperature, can contribute] 
in our opiuion, very little to the effect under coasideraiiioD. A 
completely charged with humidity, at tlic temperature of 4 
for example, die tcm[x;rature of one of llie caves of Monte Tt 
taceo must have possessed an extraordinary degree of diyneab 
at the temperature of 78% before it entered the rerticat perfonb 
tions wliicli conducted it to the caves, to allow it to be oooled 
all by evaporation ; and if we assume, that, when it rcaicfaed tl 
oave, it had not been brought to a state of perfect dampuea^ 
tbis supposition would involve us in greater difficulties, as it wo 
imply that the external air was in a state of dryness, which • 
rarely oocur at Rome. At tJie temperature of W, a cubic il 
of air is capable of holding, in the vaporous condition, .003031 
gruns of water, and at the temperature of 78", no leas 
.00S678 grains ; so that air, at the temperature of 78°, chorgti 
with the quantity of water it could hold in solution at 48°, vnxili 
possess a relative humidity, represented by ^ or .346, vr\ai 

wotdd correspond lo 23° of De Luc's hygrometer,— a degree 
dryness which ii seldom observed, escept in high latitudes, 
would seem, therefore, that, to whatever cause the low tem] 
ture is owing, which prevails in the caves of Monte Testaceo^ 
and the icy caverns formerly described, no part of the effect can 
be ascribed to evapoiBtion. On the contrary, we have nut the 
smallest doubt it will be found, by a more particular examine 
tionof the state of tliose caves, that a deposition of moisture take 
place from the external mr before it reaches the cavern. At the 
same time, it is difficult to conceive in what other way the air 
could be reduced to a temperature so tow as 44°, in the latitude 
of Rome, at a place so slightly elevated above the level of the 
sea, merely by passing through a quantity of loose materials, 
whose mean temperature cannot be less than 46 •. 

In the case of the icy caverns, however, there is room for a 
wider range of conjecture. Among the various opinions which 
might be advanced to explfun the cause of their depressed tern- 
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Table IV. Containing the Variation of the NeedU as obwrv^^ 






in France. ■ 






Ycatof 


JWagn^ 




Year of 


Mq 




N.ME) oyPuCM. 


Observa- 
tion. 


lie Va. 
nation. 


NiBES or Piicis. 


Obstirva- 


M 


Anlibes. 


1688 


3°40'W. 




1697 


rvf 




flajoniie. 


16S0 


1 !0 




legs 


7 « 






ITGT 


IT iS 




16S9 








1679 


1 45 




o«. 






Brest, 


17T1 


SO 10 




1700 


740 






17W9 


£5 30 




Nov. 


e 11 




Calais, - 


1691 


130 




1701 


9 iS 




1T67 


19 30 




Sept- 


94S 




Dieppe, 


1619 


6 30E. 




1708 


% a 




Dunkirk, 


1707 


19 33 W. 




Oct 


8 SB 




Havre de Grace, | 


1767 
I7«g 


19 15 

88 1* 




1703 
Dec. 


9 
9 i 




Marseiile., - | 


1761 
1798 


18 

SO as 




1704 
1704 


990 
9 W 




Bt Maloea, - 


16S1 


i 




1705 


9U 






1674 


1 la 




July 


930 




Uahaot Island, 


1776 


S3 1 




Dec. 


935 






1541 


7 E. 




Dec. 


10 D 






15S0 


9 




1706 


943 






J 580 


11 30 




1707 


10 10 






1603 


9 45 




1708 


10 15 






1610 


9 a 




Dec 


10 li 






1030 


430 


Pari), 


1709 


10 10 






1640 


3 


Dec, 


10 30 






164! 


S 30 




1710 


to 50 






I6S9 


2 




Dec 


10 iO 






1660 


1 




1711 


It 






1664 


40 




Dec. 


to 50 






1666 







1718 


11 !S 






1667 


15 W. 




Dec. 


11 li 






1S70 


1 30 




1T13 


11 40 




Paris, 


1680 


i 40 




Dec. 


11 1! 






1681 


8 30 




171* 


1! 






1688 


230 




Dec. 


11 30 






16B3 


3 50 






11 10 






1684 


4 10 




1716 


li 15 






1685 


4 10 




Oct. 


18 30 






1696 


4 30 




Dee. 


IS 30 






168T 


5 18 




1717 


18 45 






I68fi 


* 30 




Dec. 


18 40 




1689 


8 
440 




1719 
Dec 


18 30 
18 30 


L 




6 50 




1TI9 


18 30 


■ 




6 80 




1780 


13 


■ 




6 48 




1721 


13 


r 






7 e 




Oct. 


13 


[ 


i 


^^^^1 



Variation of the Needle in different parts qftlie Globe, IIT 



Tab. IV. — Contimied. 





Year of 


Magne. 




Year of 


Magne. 


■ OF Placbs. 


Observa- 


ticVa. 


Namm or Plaom. 


Obaerva- 


tic Va- 




tion. 


rilation. 




tion. 


riation. 


^ 


1722 


ly CW. 




1773 


W 4fW. 




Nov. 


13 




April 


20 




1723 


13 




1774 


20 17 




Dec. 


13 




Aug. 


20 12 




1724 


13 




1777 


20 27 




1725 


13 




1778 


20 87 




Oct. 


13 15 ' 


^ 


Dec 


20 41 




Dec 


13 15 




1779 


20 31 




1726 


13 45 




June 


20 35 




1727 


14 




July 


20 S3 




1728 


13 50 




Aug. 


20 40 


% 


1729 


14 10 




Aug. 


20 31 


1 


1730 


14 25 




Nov. 


20 35 


\ 


1731 


14 45 




1780 


20 35 




1732 


15 15 




Mar. 27. 


20 45 




1733 


15 45 




May 5. 


20 40 




1734 


15 35 




16. 


20 42 




Dec. 


15 40 




17. 


20 49 




1735 


15 45 


. 


18. 


20 42 




Oct. 


14 55 




19. 


21 4 




1736 


15 40 




20, 


20 49 




Dec. 


15 40 




21. 


20 45 




1737 


14 45 




22. 


20 42 




1738 


15 10 




2a 


20 57 




Feb. 


15 20 




24. 


20 44 




1739 


15 30 




ts. 


20 48 


•> 


1740 


15 45 


Paris, 


26. 


20 46 




Dec. 


15 30 




27. 


20 47 




1741 


15 40 




28. 


20 43 




1742 


15 40 




29. 


20 47 




Sept. 


15 10 




31. 


20 42 




1743 


15 10 




June 1. 


20 45 




1744 


16 15 




2. 


20 45 


M 


1745 


16 15 




3. 


20 48 


^ 


1746 


16 15 




4. 


20 39 ' 




1747 


16 30 




5. 


20 49 




1748 


16 15 




7. 


20 39 




1740 


16 30 




9. 


20 39 




1750 


17 15 




13. 


20 48 




1751 


17 




16. 


21 4 




1752 


17 15 




1& 


20 43 




1753 


17 20 




19. 


20 45 




1754 


17 15 




22. 


20 54 




1755 


17 30 




24. 


20 50 




1757 


18 




25. 


20 42 




1758 


18 




26. 


20 39 




1759 


18 10 




27. 


20 42 




1760 


18 30 




28. 


20 38 




1765 


19 




30. 


20 44 




1770 


19 55 




July 3. 


20 36 




1771 


19 50 




5. 


20 51 




1772 


20 12 




7. 


20 39 


* 


. Nov. 


20 2 


V 


8. 

• 


20 44 



lis TaiieioftU Variaiiongf-'ihaMagftdvJi^dk. '. ■ 


Tab. IV. — Coniinued. 1 




N..« „«.««. 


Ymc of 

Obsorvfl- 
liwi. 


rial ion. 


TAuin or PucW- 


Year of 
Obaena- 
tion. 


licVo- 




Aug. Ifi. 


!!' CW. 


r 


1798 


2j.jy, 






Sept. 19. 


80 4S 




1793 


8! 46 






81. 


80 50 




1798 


28 IT 






23. 


80 48 
80 46 




-{ 


88 49 
28 






Dec IS. 


80 fiG 




1800 


28 11 






1181 


80 47 




1801 


28 I 






Jar. 87. 


80 40 




1808 


21 U 






Mar. T. 


80*7 




1802 


22 S 






April 1. 


80 59 
80 50 


Puiia, 


1808 
1803 


81 4S 

21 59 






Mu? fi'. 


80 51 




180* 


28 5 






1S.&S9. 


80 51 




1804 


28 II 






June 83. 


80 57 




1807 


82 34 






Oct. 8. 


81 3 




1814 


88 3* 




PflIB, - 


178! 


81 1 




1816 


88 tl 






June aa 


81 16 




1817 


82 17 






July 4. 


81 18 




1819 


22 81,1 






1783 


81 IS 




1819 


82 89 






June 83. 


81 88 




1680 


1 80 






Aug. 6. 


81 87 


Toulon. . 


1688 


34i 






1784 


81 87 




17*7 


16 10 






Feb. 89. 


81 84 




1748 


15 






1785 


81 35 




1749 


15 to 






1786 


81 37 




1T50 


IS s 






June 81. 
1789 


81 87 

81 56 


Toulouse, 


1751 
17S8 


16 
15 45 






1790 


88 




1753 


16 « 






1790 


81 58 




1754 


16 40 






1791 


?8 8 






IS n 






1 791 


88 4 




1756 


15 4i 




Table V. Containing the Vai-iation of ike Needle, as obaervd II 




in Gretti Britain and Ireland. 11 






Vcurof 


Magne- 




Year of 


AfsgM.lM 




Nahis or Plimb. 


ObstTva- 


tic Va- 


N.SSS OF Pt*M». 


Observa- 


riadM II 


BriBtol. - ■ 


1666 


I'arw. 




nts 


18° ffwlM 




1G6T 


1 33 




1751 








IBIS 


84 88 17 




1778 


83 30 M 






lfil4 


84 88 4a 


Dublin,' 


1736 








1815 


84 87 IS 




1788 








1817 


84 48 U 




1790 






Bushej Heath, 


1818 


84 45 11 




1791 


!7 83 H 




^^'i 18IB 


84 41 41 


Ed,., k"- »9 
.,,,-, Nov. 3. 
'""SN J Sep;. 33 

'■July a. 


1904 








84 39 16 


1 1808' 
1809 • 
1812- 








at 36 31. 


87 3J>ll|H 




^^^^^^HL 


81 35 8& 






^^^^^^^^ 




ie83t 


n 4S ^n 


•7~!^^^^^^^H 




t^ 


Wallace's obscrvalions. 1 








■^^^^^■jjj^fl 



^^^^^ 


1 


^^^^HK , t» ihjerent parts tftlic Globe. 


11& 1 


Tab. v.— ConriMJwd. 








Yeor of 


Magne. 




Year of 


Magnt- 




Nun or Placcs. 


Obaen-a- 
lion. 


do Va. , 


NiUIS IT Pl,. = H. 


ObBcrva. 


tic Va. 




Hermltase Hill*, 


1883 


ir o-w. 




1795 


S3°57'W. 




1580 


11 ISB. 




1790 


8* 






nas 


5 flOi 




1797 


84 1 






1631 


4 e 




1799 


84 0,6 






1657 


w. 




1799 


84 1,9 






166,5 


1 88i 




1900 


84 3,9 






1678 


8 3(1 




1901 


84 4.8 






169? 


6 




1908 


84 6,7 






ins 


14 17 




1803 


84 8,8 






174S 


IT 




1804 
1905 


84 8,4 
84 8,8 






1745 




17M 


.7 10 




1909 


8* 11,0 






Dec. 1& 


17 85 


LoBdmi. - 


1914 


84 16,1 




London, . 


17*7 

1747 


17 30 




July 
Aug. 


84 17,9 
84 81,3 




17 40 




1748 


17 40 




S.pl 


84 80,5 






1773 


81 9 




1815 


84 17,9 






1774 


31 16 




1916 


84 17,9 






I7TS 
1T9S 


81 43 
83 IT 




1917 


84 IT 
84 15,7 






1918 




1787 


83 19 




1819 


84 14,8 






1788 


83 38 




idso 


a 11,7 






1789 


83 19 




1881 


84 11 m 






ITM 


83 39 




1988 


8i 9 5S 






1791 
1798 


23 36 

83 36 


Pljinoulh, . 


1883 


84 9 46 






13 84 E. 




1TS3 


83 49 


1733 


13 87 W. 






1734 


83 S6 


Stromneas Harbour 


1774 


M 




Tab. VI. Containkt^ t/te Variation, of (he Needle as ob 


tervedm 




Portitgtd, Spain, a}id Italy. 








Year of 


Magne- 




Year of 


Magne- 




NtHH or Placis 


Obsena. 
tion. 


tic Va. 


Ntifea or Plicib. 


Obserta- 

tion. 


rie Va, 




\tBDJue2, 


1799 


ig-as'w 


CapeStAnlonia,S 


1798 


19=83 W 


AU«irne Island, 


1733 


14 18 


Ferrara, 


1677 


S 




Brag., . 


1761 


16 IS 




1733 


13 39 




Brescia, 


J 676 


4 OE. 


Gilnaltar Baj-, - 


1761 


17 11 






1734 


5 85 W. 




1798 


88 6 






1769 


17 15 




1639 


7 39 E. 




UdU. 


1769 


18 40 






BOW. 




1T71 


18 




1683 


3 






1776 


19 48 


Lislwn, 


1697 


4 IS 






1791 


SI 5fi 


1706 


fi 30 




\ CqM8tVin«m, 


1733 


IS 49 






17 38 




Cape St Gait, Sp. 


1733 


13 56 




1776 






' CopeStMaryXP 


1734 


U 80 




1788 


19 51 




Cape Finislerre. . 


1589 
1768 


7 40 E. 
8! 4 W 


Loretio, 


1756 


IS 35 
19 59 




• Near Leith, nccording to Mr Ariltcw Waddvll's ohsctvalio™. 


^-^ 


J 


. J 





1 ^ 


^^ 


1«0 Dr Brewster on. a . 


lonochromalk Lamp H 




Tab. VI.- 


1 

-Continued. ■ 






Year of 


MflgnL-. 




Year of Magifl 






Obsen- It- 


tic Va. 


NiHU or PLtc» 


Obseri^l ticlS 






lion. 


riation. 




tioo. 


rutfe^H 




( 


169* J 


ris'w 




1695 


~r^9 




HdU, - J 


9 i5 




1730 






I 


1708 


10 S5 




ITS? 






Minorca, CMola, 


1733 


1* 3* 




178.t 






( 


17851 
1730 j" 


13 


Home, . 


178* 






P.du., - J 




1735 






( 


1770 


16 SO 




1786 






- - 1 


1670 


S IS 




UB7 






1G81 


s a 




1788 


17 IlH 


1 


Tadlf. VII. Cuntainitig Oie Variation of the X^eedle, as obsen^M 
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icop'icnl and other purposes *, tj-c. By David Bbuwst^^H 


L. L. D. & See. K, S., &c. B 


J.N a Paper on Vision through coloured Glasses f, wliich I tu^f 


lately the lionour of submitting to the Society, I pointed ou^H 


) the advantages of coloured media in Microscopical and Tek^f 


copical observations. Having experienced the great utility a^H 


Green and Red lenses, in developing vegetable structures ttul^| 


required to be examined with high powers, I was anxious f^H 


derive from this new principle all the advantages which it ap^| 




peared tc 


In a 


tempting to do this, it became necessai]^^ 
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Id ascertain the power of giving distinct vision, which Iwtonged 
o each separate colour of the spectrum, and though I had 
tated in my foi-mer paper, " that it was difficult to discover 
[■ any reason why one coloured raetlium should be preferred 
i to another, provided each of them transmit equal quantitites 
' of liomogeiieous light;" yet it was desirable to put this the- 
retical opinion to the test of direct expeiiment. Sir William 
Serscliel * had long ago investigated this point, in reference to 
be use of coloured media for solar ubservations, and had eon- 
juded that every colour of (lie spcctntm possessed the same 
IpiBer ^givijtg distinct vision ; but bis method of ''observation, 
phich consisted in viewing through n miscroscope a Nail ilhimi- 
pled in succession with each of the colours of the prism, was 
)y no means calculated to give definite results, and therefore 
}ft the question in all its unccrt^nty. 

|. In order to obtain precise indications, which were not capable 
f being misinterpreted, when applied to practical purpose, I 
brmed a spectrum from a luminous disc, by means of a prisiq 
f a highly dispersing substance, and with a large refracting 
Dgle. I then examined this spectrum thi-ough a great variety 
f coloured media, both solid and fluid, and marked the size 
pd shape of the image into which it was converted. The per- 
Bction of this image, or its narrowness in the direction of the 
length of the spectrum, became a precise and imcquivocal test 
if the fitness for distinct vision which belonged to the light out 
£ which it was foi-med. 

k By Uiis method of ohservaUon, I found that a distinct image 
f the luminous disc could not be obtained either by produ- 
uig a blue or a green image, and that it was only in the red 
lortion of the spectrum that such an effect was likely to be ob- 
■iued. In the use of purple glasses, I observed that the middle 
IDTtion of the red space was absorlx;d before the two extreme 
Wtions, so that instead of one red image .there were two quite 
^late, and tolerably distinct. By increasing, however, the 
luckness of the plate, the most refran^hle red image was absor- 
rf, and the least refrangible one left in a state of Ihe most per- 
Bct distinctness. Although I had now determined the part of 
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I'he spectrum liiat was best fitted for giving perfect vision, ] 
the quantity of light extinguished before the itistilatioD of ihi 
extreme red ray was aifectecl, was so great as to render the d 
termination of little practical utility, excepting in cases where th( 
outline of an object was to be obsened. Had it been posaUi 
to insulate the viost lumltwuts rat/s of the spectrum as pei'fecdy 
as the extreme red ones, the advantage would have been of w 
considerable amount ; but I have found this quite impracticaUi 
and I venture to say, that the separation of homogeneous g 
or homogeneous yellow light, of any considerable intensity, o 
rot be effected by any coloured media with which we are at p 
sent acquainted. 

Abandoning, therefore, all hopes of obtaining from coloi 
media any fardier improvement upon the microscope than wl 
I had foiinerly announced, it occurred to me, iliat the olqi 
which I had in view might be obtained, if I could procure, fr« 
the combustion of inflammable substances, a fuyiaogeneoui ^ 
jbr illuminatinff microscopic c^jeds. 

It had long been known, that a great quantity of ) 
neous yellow light was created by placing salt or nitre in d 
white flame of a candle, or In the blue and white flame of bufl 
ing alcohol •. A light, however, generated in this manner, m 
more fltted for a casual experiment, than for a permanent aoisi 
of illumination ; and as insalubrious vapours are diseng^;ed A 
ring the combustion of these salts, I did not avail myself of a 
method of obtaining yellow light. 

After numerous experime^nts, attended with much trouble il 
disappointment, I found that almost ali bodies in which the a 
hustian was imperfect, such as paper, linen, cotton, ^c. , 
liffht in which the homogeneous yeUmo rays predominated }> 
Ihat the quantity of yellow light increased with the humidity^ 
these bodies ; — and tliat a great proportion of the same liglitM 
generated, when various flames were urged mechanically bf 
blowpipe or a pair of bellows. 

■ Edink—-*- P'^/iical and Litaary Emags, TOl. ii. p. 3*, ; nnd Dr" Jii 
VtnlDg'a 1 '-' p, 438. Mf Hersrhel Inlbrmii mc, that ni]|diui 

ceitUD ttt - produces a homogeneoHB yellow iighl. 
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~, As the yeUow rays seemed to be the product of an imperfect 
ibusUon, I conceived that aleuhol diluted widi water would 
luce them in greater abundance than when it was in a state 
of purity, and upon making the experiment, I found it to suc- 
ceed beyond my most sanguine expectations. The whole of the 
flame, with the exception of a small portion of blue light, was a 
l^e homogeneous yellow, which, when analysed by the prism, 
pxbibited iaint traces of green and blue, but not a single ray of 
ted or orange hght. The green and blue raya which accom- 
iianied the yellow flame, had comparatively so hitle inten^ty, 
^at they disappeared in the processes of illuminating and mag- 
4ufying the object under examination ; and, even if they had 
^ousted in greater abundance, it was quite easy to absorb ttiem 
by the intervention of a plate of the palest yellow glass, 
^d thus render the lamp perfectly monochromatic. 

From many experiments on the combustion of diluted alco- 
|lol, I found that the discharge of yellow light depended gready 
<on the nature of the wick, and on the rapidity with which tlie 
i^uid was converted into vapour. A piece of sponge, with a 
number of projecting points, answered the purpose of a wick 
better than any other substance, and the extrication of the yeU 
Jow light liecame more copious, by placing a common spirit-lamp 
ibelow the burner of the other. In order to obtain a very strong 
.Bght for occasional purposes, 1 connected with the top of the 
liumer a frame of wire-gauze, whicli, by moving vertically round 
O hinge, or by a motion to one side, could be placed in a hori- 
iSontal position about half an inch above the wick. As soon as 
1^ had become red-hot, it was made to descend into contact with 
the sponge, when it converted the alc«hol rapidly into vapour, 
■od produced an abundant discharge of yellow light. See Plate 
II. Fig. 5. 

If a permanently strong liglit is re<]uired, I find it preferable 
dispense entirely with the use of the wick, and to allow thff 
fluted alcohol to descend slowly from the rim into the bottom 
rf a concave dish of platinum, kept very hot by a spiiit-lamp 
placed beneath it. The bottom of tlie dish is made with a num- 
ber of projecting eminences, in mder that the film of fluid which 
rests upon it may l>e exposed at many points to the action of the 
heated surface. Sec Fig. G. After the lamp has burned for 
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some time, a portion of unevaporaled water, mixed with a sma] 
quantity of alcohol, will remain at the bottom of the dtafa, in i 
stale unfit for combustion. This water may be taken up byi 
sponge, or it might be prevented from accumulating, by bavtiq 
a fountain of pure alcohol, from which the exhausted strengdi 
of the diluted fluid could be renewed. 

The monochromatic lamp being thus completed, I lost n 
time in applying it to the illumination of microscopic objec 
The effect which it produced far exceeded my expectatinUi 
The images of the most minute vegetable structures were preciai 
and distinct, and the vision in every respect more perfect thou it 
could have been, had all the lenses of the microscope been made 
completely achromatic by the most skilful artist. 

Independent of its use in microscopical observations, ( 
monockromaiic lamp will find an extensive application in v 
branches of the arts and sMcnoes. In certain cases of imperfed 
vision, where a number of coloured images arc formed by d 
separation of the fibres of the crystalline lens, a homogeneov 
light mil improve the vision, by removing the prismatic tint^ 
which obliterate the principal image. In illuminating the win 
of transit instruments and micrometers; — in graduatjng t 
limbs of dividetl instruments, which is generally done by caodti 
lig^t; — in reading off the same divisions in fixed observatit 
—in forming signals in trigonometrical surveys ; — in obtmiul^ 
correct and uniform measures of refractive powers; — in r 
ing the separation of the two pencils in doubly- refracting crysE 
tals ; — in determining the focal lengths of lenses ; — in 
vaiious optical phenomena, where the light is decomposed;-^ 
in these, and, in general, in all delicate works, where corp 
vision is essential, the employment of a homc^neous flame n 
be found to coniijr the most signal benefits, 

Exphmaiion ^ Fig. 5, 6. ofPlaie II. 
Fig. 6. Represents one form of the monochromatic hatb 
where A is the reser\ciir containinff the diluted alcohj^ 
which descends by the channel ABCD to the broad widi, 
E, w' i_nerally njade of sponge. A frame of \ 

gauz \d a hinge H, so that it can be brouglA 

over lade to descend, when hot, upoQ tl 
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stone. 01(1 age is strongly marked in lier countenance t 
neral appearance. Her foreliead and face are much wrinkled 
her eyes are clear, but her eyelids are partially everted and i 
fected with lippltude ; she has had no teeth these twenty y 
but her gums are su firm, that she can masticate a piece of h 
bread with comparative ease ; her hearing began to fml aboil 
three years ago, and has since gradually dechned ; for the L 
three months she has been very deaf, and at present can scm^ 
Bear any thing ; her sight is still good ; tliree years ago it v 
good, that she had no occasion for glasses, and could thread 
small needle ; her hatr, wiiich is flaxen, of a leaden cast, is tbid 
dud long, and has undergone very little change ; it has beeni 
source of profit to her, as she has frequently sold a cropof itfu 
lOs., 15a., and even SOs. She had always a retentive memory 
when 106 years old, it was perfect, and she used to relate a 
account of the second Rebellion ; she smd she remembered] 
well ; at that time she resided at Stockbridge as a servant, SM 
saw some of the rebels Iiung on Penrith Fell. Mary Noble it 
poor scholar, but can read a little ; and occasionally reads II 
Bible. For the last four or five years she has used a stick i| 
walking; but walks perfectly upright. There is no contractibt 
of her limbs. Her pulse is regular, of good strength, and I 
about 90 in a miimte. Her respiration is easy and unifoni 
She sleeps much, has a good appetite, and generally has t 
vine evacuation twice or three times o-week ; but sometimes oh|] 
once. She has led an active and industrious life ; and in g 
ral has enjoyed good health. She never had any blood drawif 
nor took any medicines, excepting once an opium pill, for I 
cough, which made her so sick and ill, that her life was t 
despaired of. Her husband rented a corn-mill at Melmerli]! 
and she was then in the habit of riang at three o'clock in tin 
morning, and going with carts to Alston, a distance of cleva 
miles over one of the wildest, coldest, and most dreary ptuts 
Cumberland. When she was seventy.two or seventy-three yea! 
of age her husband died, and she was afterwards employed ■ 
housekeeper to a farmer at Old Town. She then regularly drou 
ponies ladf '« to Carlisle and Penrith markets ; ead 

place beinj les distant from her residence. Wh« 

ninety yea ed to reap during the bar\'est ; tho; 



1S8 Dr Barnes" NvliCe of 

their own intemperance, tt» unwiiolesome occupations, to seTerfff 
of climate, lo iiifecljous diseases, and dangerous accidents, Tiu 
wcMnan has been singularJy fortunate in possessing originallj ■ 
good constitution, in Uving an active and temperate life, anil b 
escaping the diseases and accidents to which the human bodj' is 
BO often exposed. Notwithstanding the many cir cum stances, (bg 
abridge life, it is not at present a very rare thing lo meet 
persona upwards of 100 years of age ; and it is a mistaken O 
to suppose, that men do not hve so long now as foniK 
When the population of Great Britain was Liken in 1821, 
were in England 57 men and 111 women, of 100 years of 
and upwards; in Wales, there were 3 men and 18 v 
in Scotland, 40 men and 6Q women ; malting a total of 291 
aons. But the ages of one-ninth )iart of the population were 
obtained, nor is the exact age of any individual meutioaedj 
that we cannot ascertain, from the returns, how much stHQ 
them might exceed a century. It is stated, that many of t] 
were upwards of 100 ; but as no question was proposed by 
returning officers, respecting the age of any person above 1 
so no answer has been made to that eftect. The cuuntiet 
England, in which the most cases of longevity were met * 
in proportion to the number of inhabitants, were Sutta 
Northumberland, Cumberland, Monmouth, Hereford, and 1 
Ncoth Riding of York. In Scotland, the shii-es of Bos3| 
Cromarty, and Inverness, fumislied the greatest number of i 
stances; and in Wales, the cuuutlcs of Brecon and Fembi 
The age of man, as recorded in history, lias been nearly die sa 
since the lime of Moses. Before bis time, it is stated in tlie Bi 
that sonic men lived many hundred years; but the natural,] 
riod of human Ufe, or the limit of old age, as marked out I 
him in his prayer, is as applicable to men in the pi-esent day, I 
it could be at the time in which he lived. " The days of « 
Bge,'' aays he, " are three score years and ten, and if, dwuj 
men be so strong, that they come to four score years, yet islh 
strength but labour and sorrow." Moses himself lived IS 
years ; ani^voral persons, after his time, are mentioned in Scri] 
ture, W ~ ■* much greater age. Profane history all 

aSbrd^ ces of persons above 100 years old, b( 

It 18 not -as at luiy time a common occurrence ^ 
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posed to live lo a great age. Children, it is well known, fi 
quently inheril the constitutions and diseases of their ] 
Many persons, who have attained lo extreme old age, were h 
of parents who were themselves long livers; which rendere 
highly probable, that longevity is in a great degree hereditai 
The next circumstances, most conducive to health and long U 
.are plain wholesome diet, temperance, warm clothing, aod reg 
lar exercise in the open air. Very few persons who are i»ta 
peratc and irregular, or lead an idle and sedentary life, possi 
good health, or ever attain to advanced years. 

Carlisle, "1 
May 1823. j 



Akt. XX. — Notice respecting- some New Electro-magnetie fl 
nonteiia. By Major-General Baron Van Zuylev VJ 

Nyevelt *. 

In a former number (Vol. IX. p. 167.), we have laid beforeti 
readers an account of the Electro-magnetic Experiments nu 
by Baron Van Nyevelt, Professor Moll, Sic. In pursuing tl 
inquiry, the first of these philosophers lias found that be c 
produce very decided effects on the inclination or dip of til 
magnetic needle, by means of the ample apparatus which « 
have already described -f. 

Ill order to produce this effect, the strips of metal, insteadof 
being placed tiie one above the other, as in the experiments |1- 
ready referred to, are placed the one alongside of the utlier, bW 
at such a distance as to leave sufficient room for the dippUH 
needle to be placed between them. In order that the eli 
magnetic action may be the same throughout the whole It 
of the needle, the strips of metal are placed on the angle 
cUimtion, by placing the whole apparatus in the directitm 
magnetic meridian. 

With this apparatus Baron Van Nyevelt obtained the 
given in the following Table. 
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[OH^pHtion of the 



When the 
two end* are 
phinged in 
the liquid. 



fiae & Capper, 

[lie line strip ii 

and the 



I copper one paases 
above. 



Zimc & Copper, 
The ihic to the 
eitt, and the cop- 
per to the w«8t. 



Declination 
East 30°. 



When another piece of metal is applied upon one 

of the ends. 



Upon the end a. 



Zinc. 



Inclination 
South 10* 



Ziwc & Copper, 
The line above, 
and the copper 
peiiing below. 



Zmc & Copper, 
Zinc Co the west, 
copper to the east. 



Zine aUme- 
The strips above 
each other. 



' Zinc tUone, 
The stripe along- 
mde one another* 



Declination 
West 30°. 



Inclination 
North 10°. 



Copper. 






Iron. 



Declina- 
tion 
East 5° 



Inclin. 

effect 

doubtful. 



Declina- 
tion 

West 5° 



Upon the end 6. 



Zinc. 



Copper. 



Iron. 



Declina- 
tion 
Easts'" 



Copper alone. 
The strips above 
each other. 



Copper aJotie- 
The stripe along- 
side one another. 



Iron alone. 
The strips above 
cich other. 



Declina. 
tion East 
45* 



Inclin. 
effect 
doubtful. 



Declina- 
tion 
East 45° 



Inclina- 
tion 
S. 10° 



IncKn. 

efif\ect 

doubtfuL 



Declina- 
tion 
West 5° 



Declina- 
tion 



Inclina- 
tion 
8. 10° 



Declina 
tion 
West 30° 



Declination 
East 10°. 



Iron alone. 
The strips along- 
side one another. 



Inclination 
South 5°. 



Inclina- 
tion 
Nor. 15' 



Decima- 
tion 
W. 100° 



Incliiia- 
nation 
S. 20° 



Declina- 
tion 
W. 15° 



Inclin. 

effect 

doubtftiL 



Declina- 
tion 






West 45° West 40° 



Inclina- 
tion 
Nor. 10*= 



Inclina- 
tion 
Nor. 10° 



Declina 
tion 
East 30° 



Declina- 

West 5° 



Inclina- 
tion 
South 5° 



Inclina- 
tion 
North 5' 



Inclina- 
tion 
S, 10° 



Declina- 
tion 
East 10° 



Declina- 
tion 
E. 110° 



Inclina- 
tion 
N, 15° 



Inclina- 
tion 
South 6* 



Declina- 
tion 
East 10° 



I 



Inclina- 
tion 

N. 5° 






Observations, — In these results, no notice is taken of the con- 
tacts with the same metal, the effect being merely increased in 
proportion to the quantity of surface exposed to the liquid. 

When the two ends of the strips are united under the acid, 
the effect is diminished in the first Jmir of the preceding ap- 
paratuses, and destroyed in the last six apparatuses. 

i 2 
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AflT. XXI. — Obaeroa^otis on the Anatomkal Structure ofi 
CasiQwwry of Nczo Hotland (Caauarius Novae HoQaii^ 
Cuv.) By Rqbebt Ksjox, M. D- F. R. S. E • 

J\ii opportunity having occurred to me lately, of t 
though in a cursory manner, both species of Cassowary at pre 
known, viz. that round in the Indian Islands, and long since i 
scribed under the nameof theGaleated Cassowary, and the s[ 
lately discovered in Australasia, and generally distinguiBhed 
the name of Emeu Casuary, sonie remarkable differences in I 
internal structure presented themselves, confirmative of an o 
nion already formed by naturalists, that these birds constiu 
distinct epeeies. I shall limit myself to a very brief notice 
these (lifierences, as well because the specimens 1 
mutilated, and the time allowed for the dissection (owing tot 
weather) very short, as likewise l>ecausc leisure is wanting 
enable me to become acquainted with the dissections uf tlie sa 
species of birds wliich may have been performed by others. 

On referring to the Syatema Naiurie of Liimwus, I find that d 
Emeu of New Holland was unknown to him. It is slightly me» 
tioned by Professor Blumenboch, in his Manual of Natural Hit 
tory, as a new species lately discovered in New Holland, but i 
is not described. The compilers of the " Dictumnairc deaScier 
NaticreUes,"" describe the bird at some length, as being a i 
species, quite distinct from the Galeated Cassowary or Strv^ 
CoM/artiwof LinnseuH. No mention is made of the internal s 
ture in eltlierbird. The " Regne Anmale^ oi Baron Cuvi 
describes these birds as forming two dist'mct species, and whid 
might even be considered as genera. They are characterized h 
the names of Strvthw Caauarius and Casiiarius Nova HoUandit 
No mention is made of the internal structure in the latter, 
nally, in the celebrated " Lemons (TJnatomic ComparSe^ 
species only is mentioned, viz, the Galeated Cassowary, 

After this very brief notice of the history of diese birds, '. 
shall proceed to compare their internal structures. The c 
in both 8- "ere extremely fat, and tlie abdominal carit 

remarkal ere females. The galeated cassowary hi 

• BeHd 1 Natural History Society, IGth AprU 18*5. 
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tioa of the genera) bag of the stomuch, which has n 
glands, is much larger in tlie cassowary of New Holland, than 
' the Indian cassowary ; nr, in other words, the gluodular crop i 
proaehes much nearer the gizzard in the latter than in 
The gixznvd is weak in iMith. I consider this as a cliantd 
distinguishing these birds I'rom the ostrich. It is true, that li 
must long since liave ceased to be fed agreeably to their n 
disposition ; and tins, iiccording to the opinions of Mr Hunlf 
may have had some effect in diminishing the muscularity of tl 
^zzard. I must suppose it owing to tlie same cause, that t 
gizzard of the ostriches I have dissected on their native d 
always appeared to nie very muscular, whilst otiiers, who L 
examined the same bird, after being long in a state of captivit 
describe the gizzard as not being remarkably so. It must, h( 
ever, be evident to all, that the ostrich is stricdy graminivoro 
whilst the food of the cassowaries of India and New Holland i 
without doubt, chiefly composed of insects and reptiles. 

The proportional lengths of the intestinal tube, in feet B 
'inches, are as follows : 



Osiikh,— Cuf. 



Ill 



5i 1 6 »a 



M§ 






III 

ill 



are son 
Jnto the 



he ciei'a resemble cacli other closely ; they 
(ices hy wliicli ihey penetrate the 
ilown into the intestines cannot be 
ctcs iuf thin and dchcate, and they 



Cassowary of New Holland. 1!J5 

tlin I fluid matter differing very much from the usual contents 
ofcheintestiDKl tube. The form of the gizzard, and of the in- 
Iffilinal tube generally, I have described in a note below *. The 
dooca seemed to be formed much as in the ostrich, and to serve 
a a reservoir for the urine only ; the rectum opening into it by 
■■ ODmparativdy small orifice. Tlie external opening of the ovi- 
Muct in the Emeu of New Holland presented « circular range of 
membranous (bids, which were wanting in the Indian Cassowary. 
Wn the latter, the hepatic canal is inserted along with the cystic 
iimd pancreatic ducts into a small bag, adhering to the intestinal 
[canal, formed of the same tunics as the intestine itself. In the 
iWew Holland Cassowary, the hepatic and cystic ducts enter, as in 
Wie other, separately, but the small bag described above is want- 
Bag. The gall-bladder is wanting in tlie ostrich: the Galeated 
llCassowary has it of an oblong slrnjw, and very large ; it was quite 
ifiUedwlihadark green bile. In the New Holland Cassowary the 
.bladder is remarkable, both as to shape and strength. It is 
. were divided into two portions ; the parietes are strong and 
i^Qse. The same may be said (^' the cystic duct, which bears no 
tcsemblance to the hepatic. The ducts conveying the bile from 
the liver to the gall-bladder enter by the fundus, and are very 
short. I ani not aware of any physiolo^cal reason tu account 
tor these remarkable differences in birds so nearly resembling 
tsch other. 

The heart of the Emeu of New Holland is more elongated 
Aan that of tlie Indian Cassowary ; and some of its great arteries 
had undergone that change into semi-ossified plates, found so fre- 
quently in the arteries <rf the human s-ubject, when aged. The In- 
dian Cassowary has long been remarkable for the continuation of 
the cartilaginous rings of the bronchia into the lungs themselves, 

) ■ In the Indian Caaaowsry, the ducxlenum ia very large, bul contracts gVndually 
|D the intertion or the bJUary ducta. From Ihia point, theintesline continues to dl- 
poiib in caliber, to within a few inches of Ills Inaertion of the ecEea. It then fa- 
jtdlr, though not Buddenlf, increaaen to its linal termination in the ciouca. In the 
lew Holland CasBowarf, the dUDdeniim aiiddcnl; dilates into a con^derable bag, 
Buddenly contracts J the intestine continues to do bo for about 1 B Inchea, 
approaching the hepatic dueta. Froin this point, the inteatine 
iniformiiy of appearance, till it approaches the insertion of 
rapidly increases lo a very great diameter. The aperture Uy 
leB with the cli'aca ia of niodenilc size. 
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and for the existence of muscular fibres, after tiiese have 
Both are also common to the New Holland Cassowary, wlu 
tracliea is much larger and longer than that of the Indian. ] 
the former, hkewise, at the fifty-second ring, counting &am i 
glottis, there is found a large muscular bag, about the mze 
, a man''s head, into which the windpipe opens, by a lat^ 
occasioned by a deficiency of a part of the circumference, ■; 
about thirteen tracheal rings; or rather, tJie rings, inatead< 
closing around, to form the tube of the trachea, expand oe 
■wards, and are attached to tJie sides of the bag. This most i 
markablc, and, so far as I know, unique structure, attracted 
good deal of my attention. It has no communication with ai 
of the lur-ceils. I was at first at a loss to conjecture tlie use 
this bag, and its importance to the animal ; but reflecting on tl 
nature of the country in which the emeu is found, it seemed 
me extremely probable, that Nature, ever watchful of all h 
works, may have superadded tJiis muscular appendage to the tl 
chea of the New Holland Cassowarj-, to presene it amidst 
dangers, from sudden floods, to which New Holland is partial 
larly exposed. The sandy plains of this extraordinary coui 
are, during a great part of the year, inundated, and become tha 
boundless marshes ; and tlie pMns generally arc exposed to st 
den inundations. The rivers, moreover, running westward firoW 
the great chain of mountains, terminate in vast rauddy plmni 
inland marshes. The enicii, forced to seek his lood 
these fens, may, when obhged to have recourse to s\ 
(which must very often be the case,) fill the muscular bag 
the trachea with air, and thus convert it into a swimming.I 



ing. 

der. It may also assist the liird in escaping from his pursuen: 
but on this I mean not to inast, as the organ is wanting in the G 
leatcd Cassowary, and in the ostrich ; both remarkable for spegct 
of foot A moment's reflection must convince every one, iJ 
the bag can only be filled by the expiration of the bird, and tl ^^ 
it cannot be dilated by inspiration ; or, at least, it is cxcesar^ 
difficult to imagine how inspiration could be prolonged to sud 
an extent, p-*-*;" the air-cells of the body, tlie lungs, and iniis> 
cular appi trachea. On the other hand, the birj 

lias only I echanism by which he forces the a 

into the i osseous cavities, i. e. by cloang the 
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(Anat Cygnug,) the golden-eyed duck (Anas clangula,) ll 
Cassowary of India, and that of New Holland ; of some of whk 
I have caused accurate drawings to be made. In these, thou^ 
diminished to almut a sixth, the proportions have been strict^ 
observed. It will be necessary, therefore, only to recall to tfalj 
recollection a few elementary idi;as, in order to place the subjed 
in its true light. 

In birds the trachea is, generally speaking, proportioned td 
the length of the neck, but to this there are some remarkable 
exceptions, the chief of which, as far as I have observed, is fouB 
in the Anas Cygnvs, or wild swan. Moreover, in birds gener^ 
ly, the cartilaginous rings or circles of the trachea or broncla 
(which in the trachea arc coniplete), are found of equal diameU 
nearly throughout ; but to this, also, there are some exceptions 
Several present one or more dilatations in the course of c 
other of these canals, and the actual diameter of the cartila^noo 
circles varies eitlier gradually or suddenly. These peculiaritiesii 
Btructure are found chiefly in swimming birds, and one of it 
most remarkable is that which I now present to the Society, i 
would be difficult to decide on the precise use of these dilt^doB 
of the trachea in the swimming birds ; but as they seem to h 
generally found in the male only, it is not improbable that tbe^ 
are connected with the organs of voice. But in the Casaowai^ 
of New Holland, the structure of the appendage of the tracha 
is altogether dissimilar to those described. It may be i 
lected, that in this bird the rings of the windpipe are ( 
plete, from their eomniencement at the upper larynx 
the fifty-second, when the next rings suddenly open byawideai 
ture into a strong muscular bag, as large as the human head) 
closely attached to the sides of the trachea, and expanded rings 
This bag is situated in the neck, immediately above the haai 
called Merry-thought: it was seen by me in the female, thougl 
ft is probable that the male also possesses it. It is quite peculiai 
to the bird, no such apjiendage having been ever seen attached 
to the trachea of any of the feathered creation ; nor do I kno< 
to it in any other animal, excepting in lh< 
-xjrtion of whose trachea there is append^ 
iieiiibranous bag. 
bscrvations, that I Ix^tieved it to pen 
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^^^^^^ d. The dilatation found in t^ie trachea of Uus bird, 

^^^^^^ and formed simply Ly an increase in size of the natu- 

^^^^^^^ nd rings of tlie trachea, 

^^^^^B£ e, A remarkable os^scoiis dilatation found at the di- 

^^^B^ vision of the trachea intu the bronchial tubes. 

r ■ 

I °' 



It has not been thought nccfssary to give a representation of 
tlie windpipe in the sltiging sa'an ; the pccufiarity in the trachea 
of that bird consisting not in any dilatation of its caliber, but a 
great increase in length, beyond the actual measurnneut of the 
ueck. It has been often described by authors. 



Aet, XXIII,— On iks Series of C'ryslallisaiion ofjpatite. By 
William Haidii.'geii, Esq. 

JVlOST cf the mineralogical systems of the present day, per- 
Iiaps that of Werner only excepted, agree in a perfectly correct 
determination of the species of Apatite. In the system of Pro- 
fessor Molls, it forms with Fluor-Spar a particular genus of the 
order Haloide ; and agreeably to this arrangement, apatite is 
termed the rhomboJiedral, whilst fluor-spar receives the denomi- 
nation of the octahedral jiuor-iudoide. When first introduced 
to the notice of mineralo^sls, it gave rise to a great contrariety 
of opinions. Unfortunately, the name of Chrysolite, given by 
German mincralo^sts to the species of prismatic chrysolite of 
Mobs, had been applied by the French to the asparagus-green 
varieties of rhombohedral fluor-haloide from Spain, the Sparwel- 
stm of Werner; and the great confusion protUiced by this 
double employment of the same naine had not ceased before thai 
of chrysolite had entirely been exptmged from the Frencli n 
neralogy, and in the German, finally g^ven to that species wbidi 
is denominated Peridot by Haiiy, One of the varieties of apa- J 
tite, found at Jolianngeorgenstadt in Saxony, was, for a long I 
time, exliibited among the varieties of precious herj-l ; afterwards I 
it was called Agustite, when, by some imperfect analyMS, it n 
supposed tOMwii ■'! a particular kind of earth, the agust-eartJl, I 
so called, 'f the property of forming inapd cam- [ 

pounds w Is, wliich substance, however, aubse- 
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not take place in reolitv. The combinaibu of the same furiiK, 
as produced by Nature, is that in Fig. 2., where those faces of 
«, whidi are incliued tow^da the upper extremity of Uie eryi- 
tal, appL^ar only al the left, those which are inclined towards the 
lower one, if the crystal be inverted, only appear at the right 
hand edg:es of combination between 2(11) and P+x , Among 
all those mineral species, whose forms belong to the rhombohe- 
dral systei n, there is only one, wliich, in some respect, may be com- 
pared to the species of apatite, as exhibiting a peculiarly remaii* 
able charaiiter in the combiuutiuns containing the faces of acalene 
sLv-ffldcd pyramids. The varieties here alluded to are those of 
rhombohediral quartz, called plagiMrc, coordonnc, &c by Haiiy, 
which, a long time since, have fixed die attention of naUiralJsts, 
and lately received an additional degree of interest, by the re- 
cent discovery of the exact agreemeiil between this external form, 
and the pheoomena of tlie c'ux;ular polarisation, as demonstnaed 
by Herscbel, Yet there is one striking difference between the 
two species, in the mode in which the oppoate extremities of their 
crystals are tei'minated ; in quartz, notwithstanding the tryfilal 
may be inverted, yet, on die opposite end, the inclined faces of 
the scalene pyramids will conijnue to appear at tile sauie ade of 
the faces of R : on both ends the right, or on both ends the left. 
In apatite, the right hand faces, contiguous to one of the extremi- 
ties, co-exist witJi the left hand ones of the other ; and hence there 
is no such difference of right or k/i individuals, as in the other spe- 
cies. This difference appears perfectly evident, in comparing tlie 
variety of apatite in Fig. 2., with those of quartz in Fig. 3. and 
Fig. 4., the former of iliese being a right, the latter a left in- 
dividual. If all these inclined faces be duly enlarged, till dicv 
intersect each other, and limit the space by themselves, tliey 
produce in apatite a form, which, but for its position in rBGpect 
to other ibrms of the series, might be called an isosceles six-sjded 
pyramid, whilst the result of this enlargement of the laces in 
quartz would be solids contained under twelve, or if theyw- 
pear only at the alternating angles of the common comtunation, 
under six trap" /oidal faces, which solids, even by tliemseh'^ 
continue^^^^^^t relation between right and left, in whicli 
they ap^^^^^^^BBibinations. The varieties of apatite, in 



which I ^^^^^^Hthis singular configuration of the 
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lib, were those from Schlaggenwald in Bohemia. I have since 
liid the opportunity of examining a great number of crystals 
fion (fifferent localities, which uniformly exliibitcd the same ap- 
pearance. 

■ The forms of apatite belong to the rhombohedral system of 
Aofessor Mohs. The character of their combinations is di- 
ifaombohedral ; that is to say, the combinations contain the faces 
of the rhombohedrons in both, the parallel and the turned posi- 
don, whenever one of them is met with in a compound form, 
rhus, in Fig. 5., the faces ^, ^, &c. belong to R, the fundamen- 
tal rhomboliedron of the species, Fig. 6. ; whilst y, f', &c. if 
luly enlarged, till they limit the space by themselves, inll pro- 
iuce, Fig. 7., a rhombohedron of exactly the same dimensions, 
xdy in a position 60° difiPerent from that of R. Of the other 
bnns contained in the combination P, being the plane perpen- 
dicular to the principal or rhombohedral axis, is evidently R— -oo , 
NT the limit on one side of the series of rhombohedrons. 

Many persons, not sufficiently acquainted with every part of 
Ifae system of crystallography of M« Mohs, have found fault with 
the ugns dependent, like that of R — od, upon the idea of infinity. 
Thus, Mr Brooke says, in his Introduction to Crystallography; 
that ^'' the consideration of infinite hnes, which M. Mohs has in- 
troduced into his system, and his notation founded on this cha- 
racter, are parts of his theory which will probably render its 
public reception less general than it might have been, frcnn its 
merits in other respects.^ In order to enable the reader to form 
an o[Hnion in this matter, I shall subjoin a few explanatory re- 
marks^ in respect to that idea of infinity, as introduced by M. 
Mobs ; and this cannot be done more satisfactorily, than by de- 
▼dbping the principle upon which it is founded. 

If we suppose. Fig. 8., tangent planes, equally inclined to both 
the adjacent faces of a rhombohedron, to be applied to the termi- 
nal edges of that form, and these planes to be enlarged, till they 
intersect each other, they will produce a new rhombohedron, 
wUch is more obtuse than the given one. The axis AX is com- 
mon to both the forms, the side of the horizontal projection 
OK, of the more obtuse, is equal to 2 O' R', or double the side 
of the horizontal projection of the more acute rhombohedron ; 



144. Mr Haidinger on the Series of CryalaUisiUion o/'JpatiUi 
and if the more obtuse rhombohedron is so tniu-h dimiiuGhedJ 
laze, till the horizontal projections oi' the two forms are eqm 
the axis of the latter will be- one-half of the axes of the fonnt 
The same process of laying tangent planes into the teniui 
edges, applied to the more obtuse rhombohedroti of the IW 
produces another still more obtuse ; this rhombohedron a toaii 
and GO on. If the axis of tlie fundamental rhombohedron is=:=i 
that of the first derived will be J «, of the second ^ai eh ^t 
^ a, being three members of a series, which continued oa bol 
iddes, can be represented thus : , 

l-a, i-a, l.a. La, g.a, i.a, 8.a 

The ratio of the axis in this series, therefore, is that of 

a-', 2-", 2-', S", 3', 2", 2=* 

that is to say, the series proceeds according to the powers of th 
number S. 

In the method of crystallographic designation of M. Mt^ 
the letter K is used for denoting the fundamental rhomboha 
dron, whose axis is — a. Every derived rhombohedron of ti 
series is expressed by the same letter, to which is added that 
exponent of the power of 2, which indicates die place of t 
member in tlie series, so that tlie fragment of the series ^ 
above, will be represented by the following succes^on of c 
tallographic signs : 

R— S, R— 2, R— 1, R, R+1, R+2, R+3, 

The very idea of a series leads to the inquiry about what will 
be its limits. In the series of rhombohedrons it is evident tiut 
the limits cannot be attained, till the axis of one of its members 
becomes ^^ 0, or ^^ oo ; for every finite quantity, whether great 
or small, can be multiplied or divided by 2; but it is imposdhle 1 
to go beyond the values of or oo. In order to obt^ Ofor I 
the value of the axis in a member of the series of rhombohedrons, I 
a, the axis of R, must be multiplied with S~'^ ; and in order to I 
obtain oc, the same a must be multiplied by 2*. The respec- | 
tive signs of the two limits will therefore be R— oo , and R-f-c , 
and those of the aeries of rhombohedrons between its limits : 

R_ao - — F-2, R— 1, R, R+1, R + 2, R + ao. 

The horizi in of all the members of the series is oiu 

and the sal igon ; so is also the section perpendi- J 

cular to til' ) having the same figure, but ^i in- 
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jUriy small axis, is represented by a ^Dgle plane perpendicular 

axis of R ; whilst B+« , which has the same transverse 

as R, but an infinite axis, will have its faces disposed 

Imllel to the direction of the same line, and, therefore, in no 

diifer from a regular ux-sided prism. On account of the 

lentity of the transverse sections, R+oo is ihat regular mx- 

Ided prism, which produces hunzontal edges of combination. 

rith any rhombohedi'on of the series. 

From the preceding development we may conclude, that, con- 

iry to Mr Brooke's assertion, the idea of infinity (which cer- 

inly is not a consideration of infinite lines) thus introduced, 

would be particularly recommendable in the method of M. Mohs, 

both for the elegance in the expression, and for the ^mplicity 

which it imparts to the method altogether. I am so much con- 

nnced of the extensive crystallugraphic knowledge displayed by 

le author of the preceding quotation, that I do not doubt he 

U perfectly concur in the latter opinion, when the system oS 

\. Mohs shall have been sufficiently developed to the public, 

to enable bim to judge fmrly of its merits." 

But let us return to the further development of the combina- 

DD. The faces x, x, &c. if tiiey limit a space by themselves, 

'vna an isosceles six-sided pyramid. On account of the paral- 

diam of its terminal edges with those in which it intersects the 

hces of R, ^ is the isosceles pyramid belonging lo tliat rhombo- 

xdron, and P therefore is its crystallographic sign. The faces 

H, lastly, are the limits of the series of isosceles six-^ded 

p^nuiud^ or the isosceles six-sided pyramid belonging to R+oo , 

d M such designated by P+oa . The designation of the whole 

rm therefore is, , 

R— QC. P. 2(R). P+oo. 
P a >,,s M 

The measures of the angles relative to the simple forms con- 
ned ID this combination are the following. The angle at the 
ininal edges of R is = 88° 41'. R (fig. 6.) is obtained, as 
entioned above, by enlarging the faces s, s, s, &c. The side 
' its horizontal projection being supposed =: 1, the length of 

VOL. X. NO. 19. JAN. 18S4. K 



146 Mr HaiJiuger on tJie Series of Cry^taUisotiofi tfApaHiei 

the axis, or «, is expressed by ^/4.824 *, a quantity derived' 
from inoasurcments with the reflective goniometer. The com* 
bination of 11 with itself in a turned position, or 3 (R), assumes 
the appearance of an isosceles six-sided pyramid (fig. 9.)> ft"™"' 
which, however, it differs by its relative ]X)sition to other forms 
of the series. Its terminal edges x, x, &c. are = 131" 14' ; the 
lateral z, z, &c. = 111° 20' f. In the i)yrannd P (fig. 10.), de- 
noted in the figure by the letter a,', the value of the angles is the 
following: x, x, &c. = 142° 20'; z, z, &c. = 80° 25' J. It is 
almost needless to remark, that the angle pnMluced by two faces 
of P+» {M) is = 120^, and that R— oo (P) intersects at right 
angles any one of the faces of P+oo . 

I shall not endeavour to give here a full description of- all 
those crystalline varieties of the sjxxies, which either have been 
described by several authors, or' which I have had myself an 
opportunity of examining ; but it may be interesting to retrace 
as many of them as will suffice for exhibiting a correct and pret- 
ty perfect general view of the series of crystallisation of rhombo- 
hedral fluor-haloidc, and of those peculiarities by which it is dis- 
tinguished from the rhoniliohedral forms of other minerals^ 

One of the uiost simple varieties to he found among the crys- 
tals of rhombohedrai Huor-haloide, is the combination of Br— oo 
{P) with P+oo (J/) fig. 11., or the regular six^ided prism, ter- 
minated by a plane ])erpendicular to its axis. It occurs in the 
apatite from Devonshire, from Saxony, and from other plaoe8»> 
It is the only crystalline fonn of the asparagus-stone from Sab- 
burg; and it may here be observed, that the distinctive charac- 
ter, which some mineralogists have endeavoured to introduce 
between apatite and asparagus-stone, founded upon the presence 
or the want of this face of R — oo , has no foundation in nature. 

* The axis of the rhombohcdron being = a, the formula for finding the tenni- 

gfl2 9 

nal edge x is cos x =- -— ■ . 

*t* According to the formuloo for the dirhombohcdron, a being the axis of the 

(2a2+9\ /4a9 9\ 

. ^ . - I ; cos z = —I -T— - — -~ 1- 
4a«+9/ V^^+9/ 

X According to the formuls for the isosceles six-fiidcd pj^nunid^ a bdog tbc 
axis of that rhombohedron, to which the pyramid belongs : 



cos 



^ = -(4«-aT27>) '"''"= -(sTT+ItI 
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£hc obsened varieUcs with H — oo in as^mragug-stoiK;, aiid 
gthers like fig. 1^., without it, in the apatite I'roni IDhrentirieders- 
Inf in SaxoDy, although not of a genifiul occurrence, are sufti- 
mt to remove this lost supposed difference: the combinattoit 
fig. 12. is P— 1. 2(R). P+« ; the angles of P— 1 = 157» 
C; 46" 49'. 

The crystalline forms occurring in asparagu it-stone, both of 
e asparagus green varieties from the Cabo de Gata, and of the 
irk bluish-green from Areiidal, in Norway, the latter of which 
iave also been called Moroxite, are generally very simple ; in 
cases, the combinations P. V-\- ce, and P. R-f- oo. P+ oo, 
r^esented in tigs. 13. and 14. The surface of these crystala 
commonly very smooth and even, sometimes the edges are 
iDOnded, particutariy in the varieties from Arendul. 

AmoDg the numerous varieties found in the mines near Ehren- 
EiiedcrBdorf, in Saxony, one most deserving our attention is that re- 
pKsentedin Fig. 15., of which the original may be seen inthecoU 
Iwtioii of DrRohatsch at Freyberg. Besides the limits of the series 
if rhombohedrons and isosceles t^ix-sided pyramids, R — x (P) 
it4- 00 {e) and P -f- x (3/), it contains three dirhombohedrons 
f,s, and d, and three isosceles six-sidetl pyramids, r, x and z{ 
Ihc relabons of which to one another it will be easy to find from 
^ observed paiullelism of their edges of combination. From 
liie preceding combinations, particularly Fig. 5-, » is known to 
be 2 (H), and j? to be P, or that isosceles six-sided pyramid, 
*bo9e terminal edges are inclined to the principal axis under the 
angle, as those of the rhombohedron R, produced bj' en- 
hrgtng the alternating laces marked a in the figure. The edges 
of combination between g and .r are parallel to the terminal 
tdges of both these forms. The faces of the dirhombohedrou a 
Ippcsr with parallel edges of combination in the place of the 
tominal edges of the pyramid x, they would hence likewise pr&. 
iWe parallel edges of combination, if applied to the terminal 
(dgesof the rhombohedron R, and the whole form produced by 
tflia^ngall the faces marked a, will consequently be 2 (R — 1), 
its angles • = 145' 38'; 72= 25'. The edges of combination 

* Atmrding to the formula! for Ihv diihombohedrnn, quaird ahove, only _ 
n be Bubstituled fur «■ 
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between a and r, are parallel to llie terminal L-dges of r, laf 
the latter is the scalene sid-sJded pyramid belonging to R— 1, 
that is to sayP — 1. The axis of this pyramid is equal U> 
one-half of the axis of P, and the angles, as given above f<* 
the variety Fig. IZ. In the same way in which r and a, and 
X and s are co-ordinate members of the two serii 
wded pyramids, and of the rhombohedrons to which they bo- 
long, so likewise z and d belong together, being P -J- 1, 
2 (R + 1), as the consideration of the figure will suffidentljt 
prove. The angles of P + 1 (s) are =129" 1'; US' 4l», 
those ot'2(R-l-l)(d)=123''31'; 142=18'. The faces per* 
pendicutar or inclined to the axis are very smooth and splen- 
dent ; those which are parallel to it, commonly bear more or 
deep strife. The intersections of tlie different forms with e 
other cannot, in every instance, be observed at one and the si 
angle, and it is here as in so many other cases, that the prac- 
tised eye of the crystallographer must supply the accidental de. 
ficiencies, owing to the irregular fomiation of crystals. 

Very interesting vaiieties of forms are met with among the 
white transparent crystals from St Gothard, as, for instance, 
tliose ill Figs. 16. and 17. They exhibit, most distinctly prooouiti 
ced, tlie faces of the scalene six-sided pyramids belon^ng to B, 
marked in the ligures witli tlie letters u and b. They moreover 
contain faces of the limits of the series of these forms, unequi- 
angular twelve-sided prisms, which likewise partake in tbeic- 
markable property that they enter into the combinatiuns witk 
only half the number of llieir litces. A very beautiful 
meu, containing both ilie pyramids, n and b, is in the exeelleot 
collection of Mr Allan. 

The crystal lographtc probJem to be resolved in respect to ilia 
varieties represented, is, from the observed parallelism of 
edges of combination, to Hiid the geometrical i-elalions of 
simple forms towards each other, and to express these 
themselves by dieir crystal lograpliic signs. 

From the preceding combinations, we know P to be =R — aif 
r=:P — l,a=3 <R—l),x = P, «- 2 (B), ^ = P+ 1, Jf 
F -|- 00 , ai ' -o ; the forms to be determined are there- 

fiare only ', and b, whose general expresKon is 

(P+n)*; ked c and Jl expressed in a generd 
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banner by (P+ao)", inasmuch aa the latter are limits of the 
knes of tlie pyramids themselves. 

According to the deiivatjon employed in the crystallographic 
method of Professor Mohs, a scalene six-sided pyramid is ob- 
tained from a rhombohedron, by lengthening the axis of the 
litter on both sides to an indtfinite but equal length, and join- 
Bg the terminal points of the axis thus determined, and the late- 
nl angles of the rhombohedron, by straight lines, as in Fig. 16. 
The number m expresses the ratio of tlie lengthened axis A' X', 
to the ori^nal one A X. Two fomns, a rhombohedron, and a 
Kalene ^-sided pyramid thus connected with each other, are 
hm^ered as co-ordinate members, or such as belong togetherin 
Ihar respective series. 

The edges of combination between * and w are parallel to the 
hteral edges of R ; so are those between s and 6. Both the py- 
lamids, therefore, belong to R, and their general sign, n being 
equal — 0, becomes (P)", where the exponent m is still to be 
determined. 

The situation of u is exactly determined by the parallelism of 
the edges of combination between x and u, and those between 
Hand e. Suppose in Fig. 1!)., AEB, ABD, ADC to be three 
faces of the isosceles six-sided pyramid P, ABKC one of the 
feces of the rhombohedron R. If a face of the scalene pyramid 
in question passes through the point B, its intersection with 
ABKC will coincide with the edge BK, the latter being the 
*dge of combination between the faces of II and P + w ; but 
the line BN, its intersection with ABD, will bisect the terminal 
«dge AD of the pyramid P in the point N, because B'BNCC 
denotes the direction of one of the faces of R -j- x (e), pas^ng 
brough the point B. The line KI, which joins the lower 
bgle K of the rhombohedron R, with the angle of combination 
S, determines the situation of I, the apex of the required pyra- 
uid, one of whose faces, therefore, is the triangle IBK. The 
nns of the derived pyramid is = 2 AI + I AG, AG being = J 
if the axis of R, and AI the prolongation of the axis on one 
fide of the rhombohedron, analogous to AA' in Pjg. 18. Now, 

IA+AH:HN-IA-|-AG: GK, 
nd a Ixing the axis of R, 

lA+Jo: J = IA+|a: 1 . 



\ 
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Hence IA=J a, aiid the axis of the pyramid, beiag=|a-t 
is = ^ «. The exponent m is thei'efore |, and tlie ori^oaL a 
for the pyramid = (P)^) which, on account of the peculiar d 
racter of the oombinations, stilt must imdergo a farther modS 
cation. 

The pyramid & is determined hy the parallelism of the e 
of combination between .v and b, and between b and M. I 
Fig. 20., as in the preceding-, ABKC is one of the faces of I 
but A'EB, A'BD, and A'DC, are three faces of P + 1, U 
not of P, because in this consists the difference between the tw 
cases. The axis of the derived pyramid is equal to S lA + J 
AG. In order to find lA, we have 

lA: AN-IA + AG: GK, 
and, a b^ng the axis of R, 

lA : J = lA + ! (/ : 1 . 

Hence lA z: g «, and the axis of the pyramid = 5 a. Hb 
original sign of the pyramid becomesi therefore (P).'- 

The signs (P)i! and (P)J, aldioiigh they in general deno^ 
the direction of the faces, yet do not suffice for expressing Hi 
mode in which they are contained in the combinations of tl 
spedes. According to the method of Professor Mohs, the aj^ 
of a dirliombohedron in general is 3 (R + n), that of « is S (R)( 
in a like manner the dipyramids are in general designated b^ 
® ((P+fl)"). Supposing, in the developed combination, all the 
faces of the pyramids to appear, these signs would 1 
2 ((P)i) and 2 ((P)^). But there are only the altematii 
faces to be observed in the combinations, and the way to d 
the pyramids, including llie situation of their faces to the ri^ 

or the left of the faces of U. will therefore be : - ^^^ ' ^, 1 

1 gfrp^s) . 

- — > - ' - ^ -, as referring to the figures. The addition of ^ I 

letters r (right), and 1 (left), is required for distinguishing thcj 

combinatiop- —' "ring in apatite, from those which are to bet 

met with here, in different individuals, ive have to | 

1 2((I')J) 
■ express by g. !5.) and ^ - — ^ -- (Fig. +.), ihaLl 
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combinations contiguous to both the apices, only the 

' or only the left faces of the scalene six-sided pyramids 

oe observed. The inclination of w to J/ is=160° 40,5', that 

J'ito M=z 15T 26f ; this inclination being equal to the sum of 

oodJialf of the angle at the lateral edge of (P + n)^, and 90^*. 

As to the twelve-sided prisms, it is evident, fron^ the horizon- 

tel edges of combination between u and c, that the latter is the 

fanit of that very same series of which the former is a member. 

Since it does not appear with the full number of its faces, but 

odywith those which, considered from one extremity of the 

erjFSlal, appears on the left, from the other on the right of the 

faces of R, its representative sign will be - '^ — — — ^* 

For the want of appropriate edges of combination, I have 
been obliged to resort to immediate measurement for ascertain- 
ing the position of the faces, marked^ and the law, by which 
die form produced by these faces depends upon the fundamen- 
tal rhombohedron R. The prism in question is the limit of 
that series of six-sided pyramids, whose derivative exponent is 
the number 3. The sign of these faces as they appear in the 
combination, to the right of R on the one side, and to its left 

«n the other, will therefore be - ^ ' 

1 J2 

The angles of the transverse section of the two twelve-sided 
prisms are the following : 





Angle y, contiguous to the 
faces of 8(R), or of R + « (c>. 


1 

Angle z, contiguous tb the ter- 
minal edges of 2 (R), or to the 
faces of P + CD ,(^). 


(P + oo)§ 


158° 12' 4f8" 


14r 47 12^' 


(P+oo)» 


141° 47' IT 


158° W 48" 



cos z=. 



* The lateral edge z Fig. 16., is obtained by the formula, 

(( 3mg--l)ag — 9 \ 
(3to2+ l)a2 +9y' 

a being Uie axis of the rhombohedron, and m the exponent or number of deriva- 
tion upon which the pyramid depends. 
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The transverse secdcHis of the two prisms are therefore equal 
to each other as to the measure of their angles, but they differ 
n the relative situation of their more acute and more obtuse 
edges. In the combination. Fig. 16., which, besides R + «0 (e), 
and P + 30 {M), contains the faces of (P + oo )^ (r) situated W 
the left, and those of (P + x )* (/) atuated to the right of tlie 
faces of R + 00 , tlie transverse section is a figure of twenty-four 
ades, the angles of which are alternately 169° 6' 2V, and 160* 
63' 36'. 

If in Fig. 18. the more acute terminal edge of the scalene 
six-sided pyramid is called x, the more obtuse one y, the lateral 
edge z ; and we suppose the axis of the rhombohedron to be- ■ 
come infinite, the pyramid is transformed into a twelve-^ded 
prism, of which the alternating angles are equal. The edge y 
becomes vertical, and appears in the combinations contiguous tg 
the faces of R -|- x (e), the edge z also becomes vertical, and ■ 
appears contiguous to the faces of P+ a {M), exactly as ii 
mentioned in the preceding Table. The reversed equality rf 
the angles in two different prisms, as ^vcn in this Table, do- ' 
pends, therefore, upon that of the geometrical expresfflons for 
these two edges. 1 

The general expres^on for the edge y is 

^y^_.--+6m-l)J+18 

that for the edge 



/( 3m* + 6CT — 1)«'-H8 \ 



/ (3ct' — l)a'— 9 x 



a bdog the axis of the rhoraboliedron, to which the pyramid be- 
longs, and m the number of derivation, or that which expresses | 
the ratio between the axes of the two forms. 

If now, a being infinite, cos y of (P -|- oo )" is guppoaed 
= cos z- of (P + « )"', for a certain m in the first, and anotha- 
m' in the second expression, we obtcun 

3m' + 6m — 1 Sm-* — 1 



2(3»rt*+l) 



, and 



rrj'" 
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If, in these fomiiilee instead of fn, we substitute J, the value 

of m' becomes 3, and vice versa ,- so that, in fact, the two bum* 

bera of derivation § and 3 will ^ield twelve-sided prisms, whose 

iltemating angles are inversely equal to each other. 

The substitution of I, the numlwr of derivation of die other 
jiframid, in these formula;, instead of wi, would make m' = S. 

Numerous very interesting results might still be obtained from 
1 ftirther continued comparison of the forms occurring in the 
Oystals of apatite, and in those of other species which belong 
to the rhombohedral system. Among these I shall only men- 
tion, thai the scalene six-sided pyramids, derived according to 
fte numbers | and J, ore far less generally to be met with in 
fttature than those dependent u))on the numbers SandS. Yet they 
4ave already been observed in several sfjet-les , for instance (P) J 
IB rhombohedral quartz, being the pyramid noted x in Haiiy^s 
Figures, and in Figs. 3. and 4. of the present paper, (P)g, and 
1^ + 1)J in calcareous-spar, Stc. whilst the peculiar character of 
me omibinatiuns of apatite, in as far as our present knowledge 
Ceaches, is quite unparalleled in the Rhombohedral System, in 
Miich it stands as isolated, and as remarkable as the series of 
lerystallisation of rhombohedral quartz. 

I There exists a striking analogy between the forms of Apatite 
•Ui the rhombohedral, and those of Tungstale of Lime, (Pyra- 
BDudal Scheehum-baryte) in the pyrannidal system. A more de- 
Ruled examination of this analogy, how interesting soever it 
jtnight prove, is a subject which requires so many particulars, 
jtbat it will be better to defer it to some future 



Aet. XXIV. — Account of' some remarkable and iifwly dis- 
covered Properties of the SvioTide of Flatinn, the Oxide of 
the Sulphuret, and tlic Metailic Powder ofPlatma. By Prof. 
DoBEKEiNEK of Jena *. 



M. 



La Edmund Davy had shewn, in 1820, that sulphate r£ 
]]>ktina, if boiled in alcohol, and subsequently digested in am- 

* Translated and abiidged from the ongiiiiil popct publulieil in Gilbert's An. 
tin dtr Piyiik, irhich' Proressor Gilbert has beon so kind Hi to trsnsmit lo us 
revloiu to it* publicalion in hia valuable Journal Eo. 
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154) Prof. Dohtrtiner's jtceomit of some Propcrt'us i^ 
nionia, leaves a suboxide uf pliiliim, coDlainiiig only ^ih per 
of oxygen, and tiiat suboxide lias ihe pro]»crty of being rtd) 
mth detonation into the metallit. state, if brought in contact wilh 
a small portion of alcohol. It is tume time since I bavc shevn, 
ia the AnnaJen der Pki/nil,; that this detonating platina dispone.-: 
the alcohol to attract oxygen, by which it is converted into a 
mixture of acetic aciil and water. I have since found the same 
property in the oxide of sulphurcl of platina, which is oblalaed 
by expoang the dry sulphurct of platina for several weeka to the 
influence of the atmosphere. In tliis remarkable change, 1 atctfj 
of alcohol (= 46) attracts* atomsof oxygen (=4x8=i32), ami 
&rms thus 1 atom of acetic acid (= 51) and S atoms uf water 
(=8x9 —27). The relative quantity of water and acetic acid is 
here exactly the same as in crystallised acetate of lead {Saccia- 
r'um salumi) and in the subacetate of copper. In tlie acetate of 
soda the quanUty of the water is double that of either of these 
salts. 

During the last winter, I tried a number of experimenlx rel», 
tive to the action of the two preparations of platina u{Kin 
expan^ble bodies, of which the following are the most remsib 
able. 

The suboxide of platina and the oxide of the sulpfatuet 
platina do not absorb either oxygen or carbonic acid gas, h 
they absorb whatever combustible gas is brought into coaU 
mtb tbem. Orie hundred grains of the suboxide of platina a 
sorb from 15 to 20 cubic inches of hydrogen gas ; and dunn^ 
tliis process, so great a quantity of beat is developed, that tb 
metallic substance becomes red-hot, and the hydrogen gas di 
tonates, if previously mixed with atmospheric (ur, or with o»J 
gen gas. , 

The platina thus cliarged with hydrogen greedily absoilsi 
portion of oxygen, as much as will suffice for die furmadia o 
water ; if brought in contact with less than the |xirtion o£ 
spheric air required for this purpose, the hydrogen ctHnUnM 
with part of the azote, and forms ammonia. During diis 
the platina •^WT-fnctly reduced to a metallic state, and loses tht 
property 'ig alcohol ; but it retains that of dispofc 

ing a mil and hydrogen to combine and fons 

water, vii vitb an incandescence of the platina, 
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tbe two gaseous substances have been pure, and not applied in 
too small quantities. 

fij this highly remarkable phenomenon I was led to suppose 
that the same would take place in the powder of metallic platina, 
obtained by decomixising the muriate of platina and ammonia 
by the application of heat. I wrapped up a portion of the pow- 
der of platina into white blotting paper, and surrounded it with 
an atmosphere of hydrogen gas ; neither an absorption of the 
gas, nor any other change, was perceptible. I now added to 
these substances a portion of atmospheric air. In a very short 
time the substances began to act upon each other, and after ten 
minutes all the oxygen contained in the atmospheric air had 
combined itself with a portion of the hydrogen gas, and formed 
water *. The result was the same, when, instead of atmospheric 
air, I introduced pure oxygen gas ; only it was obtained in a 
shorter space of time, and the heat produced was sufficient to 
reduce the paper into cinders. 

I consider this phenomenon to be produced by an electrical 
chain, consisting of only two substances, one solid, viz. platina, 
the other expansible, viz. hydrogen ; the latter of them standing 
in (he place of zinc in the Voltaic pile. 

Another remarkable phenomenon is, that oxide of carbon, if 
brought in contact with oxide of the sulphuret of platina, is re- 
duced to half its former volume, and changed, at the same time, 
into carbonic acid gas. During this process part of the carbon 
18 absorbed. 

JenOy April 4. 1823. — I have now succeeded in finding out 
a beautiful experiment for exhibiting the action of powder of 
platina upon hydrogen gas. Put the powder of platina * into a 
glass-funnel, shut at its lower extremity. Introduce from above 
a current of hydrogen gas through a capillary tube, the end of 
which must be distant from one to two inches from the platina, 
m order to have the hydrogen gas mixed with atmospheric air, 
before it comes into the contact witli the metal. The dust of 



* The. affinity of oxygen and hydrogen is so much heightened by their contact 
ifiUi platina diMt, that a mixture of 99 parts of azote, and 1 part of oxygen, can 
in a few minutea be deprived of the latter,-*-an effect which cannot even be pro- 
duced by aa electric spark. 

t M« Dobereincr has since found that 5 grains of platina is sufficient for this 

experiment. 



^B6 



Jlr Corniack's Accmnil (if'his Journey acre 
platina almost instantaneously becomes first red, then whitfrhot^ 
and continues in this state as long as there is any hydrogen 
acting upon it. If introduced in a quantity sufHciently 
able, the gas itself will be inflamed. 

Since the preceding paper was written, M. Dobereiner has 
endeavoured to deduce a eudiomelrical process from this Angu- 
lar property of plalina*. He mixes the pulverised platinum with 
a little clay, and having formed it into a mass of the consistency 
of paste, he converts it into small balls of the size of a pea. He 
then dries them, and makes them red-hot with the blowpipe, in 
order to give tliem solidity. He now introduces one of these 
balls into a tube of glass, shut up above, smd resting on a trough 
of mercury, and contmning two volumes of hydrogen gas and 
one of oxygen. The mixture of these two gases forms water in 
a few seconds. One of these balls may Ber>e for a hundred ex- 
periments, provided it is dried in the air after each experiment. 



Abt. 'S.'S.Y.— Account of a Journey across the Island ofNcw- 
^fimndland, by W. E. Cokmack, Esq- In a Letter addres- 
sed to the Right Hon. Eari Bathurst, Secretary "of Slate 
for the Colonies, &c. Sic, — with a Map of Mr Cormack'it 
Journey across the Island of Newfoundland f. 
My LoBD, 

IT 
J. N the begmnmg of September ISSg I left Smith's Sound, at 
Random Island, accompanied only by one Micmac Indian: and 
' We understand that Mr Faraday has bund that pallai^um posseascK the Mnlt 
' property as platina. 

■f tSy enicrpriaing joung friend Mr Cormack having communkaled to mc aam 
notices of his journey bctobs Nen-foundland, I lianamitted the Eame to Lord Bft- 
thunl, through John Barrow, Exi. Secretary of the Admiralty. Hit Lonldiip, 
in acknowledging Mr Barrow'a communrcalion, saya, that the joumejr Outiu^ 
the interior of Newfoundland, is, he believes, with one eiceptton, the only one in 
which the island bad been crossed ; — Ihat the slate of the Red lodiani had attnct- 
ed bia Lordship's attention many yeore ago, at there waa reason to believe that 
I people had putUv 'i without suffldent provocation; hence there ia now 

der that they fl) 'them ; that it ia not Improbable that the Micoue 

I Indians may ha' ''is Indispoaition to accept the advaneel wlud 

have been made -mack's altempls to conciliate them could nM 

L be otherwise th« at the publication of the notice of (he jmirnoy 

^^^^_hM his Lordship ibation — H. J- 
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Ml- l.'uriiiack.'i Account of hU Jouniey iiLTosi 
FoUTtli's Lake, to St George's Harbour, in the.Bay c£ ^ 
:^, on the west coast of tlie island *. J^ 

Alwut the centre of the island ure several ridges of serpow 
Here this itx:k is seen in all its beautiful and numeroia 
varieties; and this occuts partit-ularly on tlie shores of SerpeOri 
tine Lake. Tlie Serpentine Mountain and Jameson's tAotXD^ 
tain alao abound in lliis interesting mineral. 

The west coast is by far the richest in minerals. There is 
cool of a good quality in St George's Bay, about eight miles 
from the sea-cuast, up the Suutli Uarrasway Hiver. There are 
several salt springs : one about two miles from the sea-coast, up 
another Barrasway River, some miles nortli of that where the 
coal is found; another, a few miles still further north, up what 
is called Uattling Brook ; aiid a third at Port-a-Port. There 
is a strong sulphurous spring, dose to the sea~shure, about ft 
mile nordi of the Barrasway Hivcr, where the salt^priog fint-j 
mentioned is found, (apparently what is called the Second Biveit 
by the chart). Gypsum and red ochre abound between theM 
riveFB and Flat Bay, at the sea-shore ; and die former is also 
found some miles widiin the country. There is u dark grey 
coloured marble found at Bay of Islands ; but, from report, ia 
no great quantity near the const. The soil of St George's Ba]t ^ 
is good, and not so rocky as in most parts of the island. 

There does not appear to be any good soil in the interiob: 
It is almost invariable peat inarsii, more or less wet, acixir^ii^ 
to situation, the raore elevated pai-ts being rocky. The stunted 
woods almost invanably indicate its poverty. The short sum- 
mer does not allow tlie sun sufficient time to draw out, evea 
from the more elevated sloping districts in their naturcU state^. 
the wet of the preceding winter. The best soil in the islaad 
is near the sea coasts, (larticularly die banks next to the moutlu 
of some of the large rivers. 

The eastern half of the interior is a low picturesque woodj? , 
country, traversed northerly and southerly by successive ridgea 
of low hills. 'I'he western half is mountainous, ofWn rugged. 
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compose the woods. The pine is setdoni seen, and is comi 
so stunted or shrubby, as to he of littlf value for timber, 
mountaiii-ash is sometimes met with. The oaly good timber 
Newfoundland grows near the sea coasts, and particularly, on 
the honks of the large rivers, where the best soil is found. 

The wealern division being nearly destitute of wood, affords 
pasture to numerous herds of deer {the Carribou). Of these 
animals there are here many thousands; indeed, the country 
Wms covered with them. They migrate eastward to the 
districts in winter, and return westward very early in 
Their flesh forms almost the sole subsistence of the Indians. 

Beavers have, in former times, abounded in all tlie woody dis- 
tricts, and in some places considerable numbers of them are stilJ 
found, particularly north of the Bay of Despair and Fortune 
Bay, and in the vicinity of White Bay, 

The other wild animals of the country are not numerous, 
except foxes, near the sea-coast. 

Geese, ducks, and gulls, with some other aquatic birds 
passage, breed in consideralile numbers in the interior. Thgi 
ooUect iu flocks, and leave it for the coast, as soon as the 
are frozen over. 

The Micmac Indians visit the interior chiefly in pursuit 
beavers. They generally allow the diflerent districts where 
animals are found, a periodical respite of three years, vi»t 
them alternately in the autumn, in small hunting parlies, 
dtese occa^ons the Indians generally take their families wiA 
them. The canoes used on the lakes are partly from necesstj^ 
and partly for the sake of convenience, made of basket-woric, 
covered over outside with deer-skins ; the latter requiring to 
renewed commonly once in six weeks. In construction the 
canoes resemble those of the ancient Britons. 

The whole number of this tribe in Newfoundland does not, 
as far as I could learn, much exceed 100. They are generally 
divided into three bands; one at Flat Bay in St George's Bay 
one at Great Cod Bay river, and one at Bay of Despair, 
Weasel Is' ' ^art of them occasionally resort to two or thrse ■ 
favourite coast. 

The at Tnment has several times been turneA 

towards l >p£n o.a intercourse with the Red In* 
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dilD& All attempts hitherto to aGComplish this object have 
been unsuccessful. The failure may, on very good grounds, be 
attributed to the interference of the Micmacs. The latter are 
jeabus lest, if any intercourse were established with tbe English, 
the others should share in the fur trade. To prevent this, they 
take most effectual methods of impressing these timid creatures 
with a dread of their fire-arms, and of leading them to enter- 
tain the same fears from the fire-arms of the English. 
. The 'Value of this piece of policy appears to be well under- 
stood by the Micmacs, and has been pursued unknown to the 
English. By a judicious management, however, the Micmacs 
9Ught be made instrumental in bringing about the intercourse 
BO much desired. As a first step towards it, it might not be 
improper for our Colonial Government to threaten in a man- 
9er suited to the occasion, such of \he Micmacs as injure any 
of the other tribe, with severe punishment, and offer rewards to 
such of them as will interfere and bring about a friendly inter- 
course between the Red Indians and the EngUsh. 
. Xbe Red Indians are not numerous. Judging from the ex- 
tent of country which they inhabit, their number cannot exceecl 
ft few hundreds. They do not appear to go now iarther south 
into the interior, than the vicinity of the Great Lake, the shores 
of which they inhabit, and which bears their name. They cpm- 
iounicate with the sea from this lake by Exploit River. 
' It is a common report that the Micmacs plunder this tribe 
if their furs. There is no doubt that they frequent the Red 
Indian t«-ritory, and studiously conceal from the English the 
Diture and .object of sucb visits. 

The Micmacs say, among other things, of the Red Indians, 
iiat they catch deer in the pounds and kill them with spears, 
ind that they dry great quaniities of their flesh in autumn, as 
irovision for winter. They also complain, that when they .are 
Hicamped in the country of the Red Indians, the latter, during 
Lhe night, steal their axes. And they even affirm that this tribe 
ire in the habit of devouring each other. 

I discovered no traces of them, although I was, by the ac- 
count of some Micmacs whom I met mth hunting in the in,- 
terior, at one time within twenty-five miles of their country. 

•vol. X. NO. 19. JAN. 1824. ^ 



Prolessop Horncnmn tm the Vfgclation of 
' I regretted very miicli that the Finialliicss of my party, and 
particularly tlie late season of the year, rendered h im^Miidi 

IIP go Far enough north, to have an opportunity of seeing them. 
lb the Right Ilunouralile Earl Bathurst, 
t Secretary of State for the Colonies, &c. fcc. &:c. 
I . W. E. COHMACK. 
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;T. XXVI.— flemoriji on tlte Vegetall 
vincea. By Professor Hosmemati *. 

yjF the Danish Provinces, Zealand 13 the richest in plants 
and contains 56 species, which have not been discovered in tli0> 
ether parts qf Denmark. This, liowever, is certainly owing t*" 
its having l>een more thoroughly investigated than any of th» 
others. 

A sensible difference may be observed between the FliH^ of 
the NE. and SW. parts of this island; the division may be well 
shewn, by drawing a line from Copenhagen to Nyekicibing. S^. 
vcral plants occur in the SW. parts which are not found in llffi 
NE,, though none have been remarked in the latter, which iitCff, 
not also been found in the other parts. i 

Jutland conies next, having 35 plants peculiar to itself. Wct» 
this promontory as well examined as the other provinces, the 
result would undoubtedly be to its advantage, as the influeneti 
of the Continent is very evident in it. Not one of the DbhIA' 
provinees, in so short a space, shews such a dilTerence in the 
tural productions as the ea^it and west coasts of Jutland : ii»i 
former possesses a fertile soil and aflonrishing vegetation, whife- 
the latter consists of an almost entirely barren and constantly 
moving sand. Belivecn the two extends that remarkable heatb, 
which stretches from the point of Skagen far into Germany, 

In that part of Jutland north of Randersfiord, we find tnarkt 
of a more northern vegetation. Th Vensyssel Comus suedat » 
abundant, in other parts of Denmark it is rare. 

The followinjt pbmta appear to have attained their most north- 
ern limits i ' ■ Veronica longifolm, Sesleria (Jira) 




Profensor Hornen 
■iely, 19ZI. 
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^miea and crisiata, Featuca bromoides, Exacum fiUforme^ 
Eryngium campeatre^ Leticofum astivurrij ColcMcum ataum" 
nakfJsarum europaum^ Chelidonium glauduniy Digitalii pur- 
pHrea^ Lunariaredivivay &c. 

The plants which have been cultivated for arresting the pro^ 
gress of the sand-flood in North Jutland are Elymus arenariitSy 
Jrundo arenaria^ and Carex arenaria, Arundo bcdtica (Flor. 
Can. 1. 1634), which has been used with success in Meklenborg, 
18 also recommended for the purpose. 

" From the year 1539, there have been several royal ordon- 
nances against the destruction of plants growing on the sand* 
hills; but it was not till 1779 that any attempt, worthy of no- 
tice, was made to arrest the progress of the sand-flood, when an 
ordonnance was issued for the district of Thisted, which, in 179?, 
was extended to the rest of the country ; and a commission was 
appointed to superintend the operations carried on to stop the 
and-flood, and to reclaim the land which had been covered by 
it At that time the sand covered 112,159s tons of land, a;t 
14000 1] ells each, of which, at the end of the year 1816, 74,658 
tans had been recovered.*"— J^J^marcArV Account of the Sandjlood 
tn North JuUand. 

Funen has, with a few exceptions, the same Flora as Zealand. 
The plants peculiar to it amount to 12. 

Laaland and Falster are of a low and clayey nature, and 
consequently produce several plants, which are more rare on the 
other islands, where the soil is more sandy, and not so moist. 
Laaland had long an article of trade in the manna-groats (the 
seed of the Poajluitans^ which is used for food in the North of 
Europe) ; it is, however, now destroyed, by the draining of the 
ntoisses, &c. 

The plants peculiar to these islands amount to 10. 

AUhcea officindlis and Asparagus officinalis are here certain- 
ly near their most northern limit, and Ligu^sticvm scoticum near 
its most , southern. 

Mocn, though the smallest of these provinces, has long been 
known for its rich Flora, which it owes partly to its more south- 
em situation, and partly to the variety of its soils, and particu- 
larly its chalk-hills, on which occur an abundance of the Orchi- 
leous plants, which are either not found at all, or but very 
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rarely in the other parts of Denmark. — The number of plfmU 
peculiar to it are about the same as in Laatand. 

Bomliolm contmns several subolpine plants, which it has in 
common" with the southern and lower parts of Sweden aiid Nor- 
way. Carex exiensa, Ulex europitus and MelUotua ornilho- 
podioides, appear lo have reached their most eastern and nortb- 
em limits on Bornholm. Most of the subalpine plants grow m 
the primitive rocks; tlie top of Dytterknegleo, which is in llus 
district, is the highest point of Denmark ; and according lo Oer- 
sted and Esmarck, it is not more than 500 feet above the" level 
of the sea. 

In this island, which has as yel lieen but slightly exanuned^ 
we find about as many plants as in Laaland, which are not in 
the other islands. 

Ileswick only possesses 5 species, which are not found in the 
Danish provinces, or in Holstein, and 12 which are not found in, 
Denmark, but whieh it has in common with Holstein and Lan. 



In Holstein are 77 species, which do not occur in the Danish 
provinces, 35 of which are not in the other duchies. 

Mmyanthes nympfioides has its northern limit in the marshei 
of Holstein, and CkofidrUlaJuncea, near Oldenborg, where Jsa- 
etes lacustris is abundant. Poa xylvatka is first met with about' 
Flensborg. In the neighbourhood of the salt-springs, near OU^ 
desloe, grow a number of plants, whose natural situation is the. 
sea-shore, though here they are several miles from it; as, Jat' 
nola Kali, Poa marttima, Plamtago maritvma, (which also occurs 
in the interior of Jutland,) Atriplex Htloralis, and several others: 
In this neighbourhood Polygonum Instorta 6rst appears. 

The reason why Holstein is so much richer than Sleswidt, 
may be partly from its freer communication with the Continent, 
by the help of the Elbe, and partly from its more southern a- 
tuation ; for as to soil, 8ic. they are much alike. 

Lanenborg is situated ncai- Mecklenburg, a land which sbem 
an extraordinary anomaly in possessing plants belonjpng to 1 ■ 
much more n(«*l>''i ■ vegetation, as I^dum pahisire, Linnaa So- 
realis, Pcdu 'tm, CincUdium stygiam, &c. It poft- ' 

sesses 104 a] not found in the Danish pi-uvinm, , 

'5 of which the other duchies, 
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As the proportion in Gei-majiy is as 1 to 22, and in I 
OS 1 to 55 ; so tile proportion given for Denmark agrees raj 
well with the progression, according to which these plants ^ 
from the Pole to the temperate climate. 

The Crucifcrm attain tiieir maximum in the temperaW 
Bone, but do not decrease in the same degree towards the Pole* 
as towards the Equator, where they almost entirely disappear. 

01' these, 53 species are found in the Danish provinces. The 
proportion la therefore nearly as 1 to 22» which is con5ideraM| 
less than in Germany, where it is as 1 to IS, and a little lorget 
than in Lapland, wliere it is as 1 to 24. 

The family of the jl/a/irHec*, which has its maximum b 
tween the Tropics, entirely disappears at the Pole ; so that ■ 
may expect that the number of them should not be great in llni 
country ; wliicli is tlie case, as there are only G species. Tb» 
proporlion here is as 1 to 199- 

An anomaly here appears, whith is, that although there MS 
two species less of this family than in Germany, where there are 
found eight, the proportion is greater than in that country, whffl» 
it id as 1 to 235. This anomaly, however, almost disappears, ii 
we omit Mttlva moachata of the Daii'tsk Flora, to which it haxiSlf 
belongs, as it has probably escaped from gardens. 

The family of the Caryopfiyllacece, with regard to the smalltf 
plants reckoned in it, as the genera Sttllaria, Arenaria, Sper- 
gtda, &:c, has its maximum towards the Poles ; these small plants 
are either annuaJ, or so small that they are easily covered ai 
sheltered by the snow. The number of this family ui Denmsrt 
amounts to 54 ; so that the proportion is as 1 to 21 ; in Lapland 
it is as 1 to 17, and in Germany as 1 to 21 ; so that the given pn». 
gression towards the Poles is confirmed by this. 

In Denmark are 59 sjwcies of Leguminosw, about j'^th o 
the whole sums. In Germany, the proportion is as 1 to 18 ; ii 
Lapland as 1 to 35- 

The Atneniacece amount to 33, nearly g\th of the Pkxnem' 
gamous plants. In Germany, iheir proportion is as 1 to 8! 
and in Lapbn^"^ ''i 1 to 17. 
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MiT. XXVII. — Celestial Phanomenay Jrom Jamusn) 1. to 
April 1. L8S4, calculated for the Meridian of Edinburgh, 
Mean Time, By Mr George Innes, Aberdeen* 

The times are inierted according to the Civil rcckoiiiqg, the lUy iMginniog 
at midiiight.— The Conjonctions of the Moon with the Stan are givea ia 
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Aet. XXVIII. — Proceedings of the Royal Society of Ed 
burgh. (Continued from Vol. IX. p. 192.) 

Nov, 3. 1823, — X HE Royal Society resumed its sitti 
for the ensuing session* 

A paper, containing astronomical observations made at Pi 
matta and Sydney by his Excellency Sir Thomas Brisba 
Bart. K. C. B. and Mr Rumker, was read. This paper c 
tained, 1. A series of observations on the comet of Septem 
1822, and also their comparisons with the result of its ellii 
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bmits. 2. Observations on the! Tfatisit 6f Mercuty on the 
I November 182^, Sir Thomas Brisbane having proceeded to 
dney, at the distance of fifteen miles, for the puipose of ob- 
Iping it, while Mr Rumker observed it at Paramatta. 3. Ob- 
VBtions on the Winter Solstice of 1822 ; and, 4. Observa- 
18 of the Comet of Encke during the month of June 1^22. 
Jn the same evening, theite was read Remarks on the Natu- 
•Historical Determination of Diallagej by W. Haidiager, 

I- 

iVofessor Wallace read a paper, entitled, Investigaiiian of 

unuttjejor finding the Logarithms of Trigonometrical Quan- 

^Jrom one another; and also a paper entitled, A proposed 

provejnent in the ResobUion of a Case in PImA Trigonome- 

* 

Voxf, 17. Dr Knox read a paper On the Limits of the Uetvna 
(he Eye of the Sapia Ibligo. 

tfav, 24i, At a General Meeting of the Society, the foUowing 
itlonen were elected Office-bearers and Counsellors for the 
ning year : 

air Waltir Scott, Bart. Phssident. 

Vice-Presidents. 
Hight Hon. Lord Chief-Baron, Lord Glenlee, ; 

Dr t. C. Hope, Professor Russ^. 

Dr Brewster, General Secretary. 

Thomas Allan, Esq. Treasurer. 

James Skene, Esq. Curatdr of the Museum. 

PHYSICAL CLASS. 
Alexander Irving, Esq. President* John Robison, Esq. Secretary. • 

Counsellors from the Phjrsical Chiss. 
Sir James Hall, Bart, Robert Stevenson, Esq. 

Dr Kennedy. Sir William Arbuthnot, Bart. 

Rev. Dr Macknight. James Jardine, Esq. 

LITERARY CLASS. 

Heniy Mackenzie, Esq. President. P. Tytler, Esq. Secretary. 

Counsellors from the Literary Class* 
Thomas Thomson, Esq. * Professor Wilson. 

George Forbes, Esq, Sur William Hamilton, Part. 

Lord Meadowbank. Rev. Dr Lee. 

Dec. 1. There was read a paper On a Remarkable case of 
ignetic Intensity of a Chronometer^ by George Harvey, Esq- 
G. % M. A. S. 
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There was likewise read a paper, On t/ie Evlargemait of the 
Mamilla of Males at tite age of Pvberly, by John Bremner, 
Esq. Member of the Royal College of Surgeons, Londun. 

Professor Bussell read an account of a Parhelion observed at 
Darlington, by Mr Cumming. 

At this meeting the ibllowing gentlemen were elected mem- 
bers: 

F OREiaH. 

M. Thenard, Prnfessor of Chemistry in ilip College of France. 
Obdin.kv. 
Bobert Kaoi, M. D. John Gordon, Esq^. at Cairnbulgli. 

Bobert ChriEtison, M. D. Pmreisor George Kellie, M. D. Lritb. 

of Medicai JuriBpnidence. 

Dec. 15. A paper by Dr Brewster was read. On tfte Accam- 
modatioJi of the Eye to different Distajtces. 

Dr Knox read a paper On the Comparative Anatcmaf <^ the 
Base qflfw Iris, and of its inode of Union uitk the Cornea, and 
the Annvlus (Jims. 

At this meeting, Mr Adie exhibited to the Society the expe-- 
riment of Professor Dobereioer on the action of platina tm hy- 
drogen gas, already fully explained in this Number, p. \5A. 

Professor Wallace exhibited to the Society one of his impro- 
ved Eidographs, for copying and reducing plans and drawings. 



AuT. XXIX. — Proceedings of the Wemerian Natural His^ 
iory Society. (Continued from Vol. IX. p. 390.) 

Nov. 15. 1823. — X HE Secretary read a communicatioR 
from the Rev- Mr Dunbar of Applegarth, confirming Shlrad 
and Huberts doctrine of the occasional conversion of the larvi 
of working bees into queen-bees. (This paper is printed in the 
present Number of our Journal, p 29.) — He likewise read i 
notice from Dr Cumine of Glasgow, regarding the formation 
young tubers, within the substance of a large potato, the odginaj 
specimen being at the same time exhibited. And also a paper 
" On the nattiral and economical Imtory of the Cocoa-nut tree,'' 
by Mr Mars! surgeon. 

At the sal ■ Knox gave an account of the Fora- 



Froeeedhig^ of the WenuHan Natural History Society, 171 

Mil cerUrak of Sommering, as discovered by him in the eyes of 
certain reptiles, illustradng his communication by beautiful ana- 
tonical pre(>arations. 

Mr Parry exhibited Colonel Miller^s newly invented percus- 
aoo shell, and gave an account of some very successful experi- 
ments made with it near Leith Fort. — And Mr Nicol repeated, 
m presence of the meeting, Professor Dobereiner^s remarkable 
experiment^ shewing the ignition of the fine powder of platina, 
when exposed to a stream of hydrogen gas in atmospheric air. 

Nov. 29. — Dr Knox read a paper on the organs of digestion, 
respration and circulation of the Omithorynchus paradoxus, il- 
lustrating his description by specimens and drawings. 

The Secretary read the concluding part of' Dr Fleming^s 
gleanings of Natural History, during a voyage along the coasts 
cf Scotland in 1821. Likewise, a notice, by Mr R. Lindsay of 
Aberdeen, of a shower of remarkable pyramidal hailstones, 
which fell at Aberdeen in June last. 

Mr Parry exhibited some drawings made from cannings in 
oak, executed previous to the time of Henry VIII. And Pro- 
fessor Jameton laid before the meeting a chart, shewing the 
route pursued by Captain Parry through various parts of Baf- 
fin's Bay, during the three preceding summers. 

At this meeting the following gentlemen were elected office- 
bearers of the Society for the ensuing year : 

Robert Jameson, Esq. President. 

ViCK-f RESIDENTS* 

Dr David Ritchie. R. K. Greville, Esq. 

The very Rev. Principal Baird. Rev. James Grierson^ M. D. 

Pat. Neill, Esq. Secretary. James Wilson, Esq. Librarian. 

A. G. Ellis, Esq. Treasurer. P. S3'me, Esq. Painter. 

Council. 
Robert Bald, Esq. Alexander Adie, Esq. 

Professor Dunbar. William Drysdale, Esq. 

Sir William Jardine, Bart. Gilbert Innes, Esq. 

Professor Graham. Dr Robert Knox. 

The following new members were also admitted : 

Resident. 

Henry Witham, Esq. of Lackington. 

Edward William Auriol Hay, Esq. A. B. Oxon. 

The Rev. Dr Alex. Brunton, Edinburgh. 
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FORIIOV. 

The Re?. Thomas Maccullodi of Pktou. 

CORRXSPONDINO. 

Mr William Macgillivray. 

Dec. 13. Dr Knox read a paper ou the kidneys, urinary blad- 
der) and organs of generation in the male of the Omithoiyndini 
paradoxus, illustrating his description by sketches. Dr Yule 
gave an account of tlie changes produced on some tallow-candles, 
accidentally preserved in a dry state for near a century, and ex- . 
hibited specimens. Mr Greville read an acicount of Mr Cor- 
mack'*s Journey across Newfoundland, in the autumn of 1932. 
(This interesting communication is printed in the present num- 
ber of this Journal p. 156., and illustrated by a map, constnict- 
ed by Mr Cormack.) 

At the same meeting, Professor Jameson gave an account of 
thermometric and hygrometric observations made at Port Cal- 
lao in South America, by Mr William Jameson, surgeon ; and 
read extracts of a letter, written fron Funchal, by Mr Bowdich) 
the African traveller. 



Aet. XXX. — Proceedings oftJic Cambridge Philosophical So- 
ciety.for 1823. (Continued from Vol. VIII. p. 888.) 

Feb, 17. — xtL communication was read from J. Hogg, B.A., 
F. L. S., and Fellow of the Cambridge Philosophical Society; 
giving the description of an Oolitic Bed in the Magnesian lime- 
stone formation, at Hartlepool in the county of Durham. 

A letter was read from W. J. Banks, M. A., Fellow of the 
Cambridge Philosophical Society, M. P. for the Univeraty, ac- 
companying a description of the late earthquake at Aleppo, 
transmitted to Mr Banks, by Mr Salt from Alexandria. 

A paper was read from B. Bevan, Esq., containing an ac- 
count of some experiments on the vibrations of strings, by whidi 
it appears that the times 9f their vibrations agree with those 
deduced from theory, by Dr Smith and others. 

March 3.— W. Whewell, M. A., Fellow of Trinity College, 
read a notice of some mathematical calculations, proceeding on 
Mr Ampere^s theory of Electro- Magnetism, or, as the author 
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(3.) That it is interlaced -with the other strata, in such a m 
as cannot be accounted for bj any hypothesis of tranquil depow 
tion, and subsequent dislocation. 

(4) Tlial the strata in contact with the trap are always chm 
ged. The limestone, under snch circumstances, is porUallyct 
verted into a mass as white as statuary marble, in w1u<ji t 
impressions of shells are entirely etfaced. At greater distancd 
from the trap the cliange is partial. The shale, under like d 
cumstances, undergoes many remarkable changes. In son 
places it is constructed into a hard porcellanous mass. In otbet 
it puts on a slaggy cellular appearance, and the cavities are ol 
ten studded with minute garnets. Sec. &c. 

From all these facts, the author concludes, 

lit. That the great faults in Teesdale have originated in tlw 
operation of causes, similar to those irfiich have produced dioai 
dislocations in the coal measures wliich are described in a pre) 
vious paper. 

Sd, That the whin of Teesdale originated in the same systa| 
of causes which produced (though perhaps not contemporaoil 
ously), the great whin-dikes in the coal measures of the tan 
district. 

March 17. — Professor Sedgwick concluded the reading of k 
paper. 

T. E. Bowdich, Esq, forwarded to the Society i 
cal description of Madeira. In this communication Mr I 
dich has given a list (including 277 genera), containing t 
indigenous, naturalized, and cultivated plants, found in I 
deira. Of the indigenous plants, he has detected 149 g 
He describes their geograpjiic distribution, and concludes hi 
paper with an enumeration of 17 new genera, 10 of whidi ai 
among the Cryptogamous, and 7 among the Phasnert^amott 
plants of the island. 

April 14.— W. Whewell, M. A., Fellow of Trinity CoHtg? 
read a historical notice on the attempts which have been i 
to grind optical glasses and mirrors by machinery, and to givei 
parabolic for— •■ 'lem. 

Rev- G. "' A., F. R. S., Tutor of Trinity, co 

menced a ] ]»oints of malliematics connected w 

the Newta 
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A new proef of the proportions respecting the composition of 
brces, by J. King, M. A,, Tutor of Queen's College was read, 
April 28.— A Ipaper was read by ProfesBor Gumming, On 
t Relative Polarities of the Metals as developed by Heat. 
ifter noticing the apparent similarity between the well known , 
ipetiment of exciting by heat the opposite slates of electricity 
Ithe tourmaline, and the experiments of Dr Scelieck, on a bar 
fantimony, related in the last Number of this Journal, the 
Bgnetic effects of heat on other simple metals and alloys is ex-- 
DiDed. All the metals were found to exhibit these effects, 
rorided the extremities of the metallic bars were at different 
Bfflperatures ; whether this difference were produced by heat- 
Bg one extremity, or by cooling the other. 
Antimony and bismuth were most remarkable as producing 
peater deviations than any other metals ; and, under the same 
ircumstances, the one being positive, the other negative. The 
iectric states of other metals depended on the nature of the con- 
lecUng wires, and seemed to be modified less by die galvanic 
^tions of the metals, and connecting wires, than by their 
lewera for conducting heat. For instance, the deviations caused 
y bars of copper, silver, or palladium, were poative or nega- 
ive, according as the connecting wires were of silver or plalina. 
Deviations were also produced, whea the bars and wires were 
wmposed of the same metal. The electro-magnetic effects ap- 
pesred not to depend upon any peculiarity of structure, such as 
wystallization, for they were not perceptibly altered by the mau- 
ler of cooling the bars after fuaon, and they were exhibited by 
luid mercury inclosed in a glass tube. When a bar was broken 
lod connected again by soldering, it acted as two distinct bars. 
IbeefEects were not materially increased, by increasing the di- 
Renaons of the metallic bars, or of tlie surfaces in contact ; but 
*ere much augmented by using wires of large diameter, until 
they reached ^^th of an inch, after which there seemed to be no 
■Krease of power. When the circuit was increased in georae- 
tfical progression, the effects appeared to decrease in arithmetical 
ptogresaon. A bar compose*.! of two rtnls of antimony and bis- 
muth, heated at both extremities, gave a deviation of 36° to a 
wmpass needle 4J inches long. A battery formed of 8 plates of 
■nUinony and bismuth alternately, gave some increase of power. 
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but by no means in proportion to the number of plates. Tbii 
battery was incapable of magnetising a needle inclosed in a spira 
wire, or of exciting commotions in the limbs of a frog. An alby 
of antimony and bismuth gave with a small compass, detiatiooi 
in the following order : 0, 30° neg. ; 0, 80° pos. 0. —the heat 
being coqtinued until the bar began to melt. When several 
wires were soldered to a metallic bar in different parts of its 
length, the intermediate portions being alternately hot and cold^ 
tliere were as many opposite poles as wires. It was therefore in- 
ferred, that if the experiment were possible, there would be 
found as many poles as the bar contained atoms at different tem- 
peratures. The metallic alloys presented nothing remarkable, 
excepting that the magnetic power of bismuth was readily, bat 
that of antimony was with difficulty counteracted by fusion with 
ether metals. No magnetic effect was produced by heating a 
tourmaline, with silver wires coiled round its extremities. 

. The general conclusion of the paper was, that the magnetie 
relations of the metals as affected by heat, have little or no con- 
nection with the galvanic relations, or their affinities for oxy- 
gen ; but are considerably dependent on the conducting powen 
of the bars, and the wires connected with them; and that, 
therefore, any attempt to .place them in a series would be incor- 
rect, unless bars and connecting wires of the same metal wae 
employed. It was suggested, that a pyrometer might be con- 
structed on the principle of the magnetic deviations, being eiD- 
ployed as measures of temperature. 

Tables of the deviations of the different metals and alloys, at 
different temperatures, and with different connecting wires, weff 
subjoined U) the paper* 

May 12. — Mr Peacock continued the reading of his paper. 

May 13. — Being the anniversary, the Office-bearers and Coun- 
cil were elected for the ensuing year : 

President,— .loHiv Hatilawd, M. D. St John*8, Regius Professor of Phjnc 

{F. Thackeray, M. D. Emmanuel. 
Hev. W. Parish, B. D. Magdalene, Jacksonian Profcs** 

Treasurer,— Rev. B, Bridge, B. D., F. R S , Fellow of Peterhouse. 



Rev. J. Cumming, M. A., F. R. S., M. G. S., Trinity, P'*' 

fessor of Chemistry. 
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Rev, G. Peacock, M . A., F. R. S., Tutor of Trinity. 
T. S. Hanslow, M. A., M. G, S., F. L. S., St John's Professor of 
Mineralogy. 

i»wird of the Reading Room, W. Whewell, M. A. F. R. S., Fellow of Trinity. 

Rev. T. Chevallier. M. A. Tutor of Catherine Hall. 
Rev. A. J. Carrighan, M. A. Fellow of St John's, 
Rev. A. Dicken, M. A. Fellow of Peterhouse. 
J. King, M. A. Tutor of Queen's, 
of the Council, ) Rev. A. Sedgviick, M. A., F.R.6., M .G. S,, Fellow of 

Trinity, Woodwardian Professor of Geology. 
R. Twopenny, M. A. Fellow of St John's. 
M. Ramsay, M. A., F. I<.S., Fellow of Jesus, 

( To he continued.) 



Minary Members 



Art. XXXL— scientific INTELLIGENCE. 

I, NATURAL PHILOSOPHY. 
ASTRONOMY. 

L Southern Motion of the Fixed Stars. — In our last Num- 
W, p. S93., we mentioned the Southern Motion of the fixed 
stars, which Mr Pond considers as deducible from his observa- 
tions ; and we stated, at the same time, that this discovery was 
not confirmed by the observations of the' Reverend Dr Brinkley. 
Mr Pond has published another paper on the subject, in the 
PhU. Trans, for 1823, Part. IL p. 529, in which he draws the 
Bame conclusions from the observations made at Greenwich, Ar- 
magh, Westbury, and Palermo. 

Dr Brinkley, we understand, has transmitted to the Royal 
Society an elaborate paper on tliat subject, by which he endea- 
vours to overturn Mr Pond's deductions, from Bradley^s ob- 
servations at Wansteed and Greenwich ; Maskelyne's at Sche- 
ballien ; Piazzi's, at Palermo ; Mudge^s in England; and Lamb- 
ton^s in Hindostan ; — all of which he considers as proving an 
uniform variation in declination. 

Having had an opportunity of seeing Tables illustrative of the 
Hibject of the southern motion, and highly interesting in several 
?ther points of view, which, we are informed, came from D;* 
Brinkley, we have obtained permission to publish them. 
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'TaUe Ji tolumo 1, is.deduciBd by taking the difF(9rence be- 
**t«(NPl> 1756* mnd th^ NPD 1800 f, and deducing the 
Mbfbr Xt) y^arsy.for clicingei<6f precession, to 1818.,^. 

Column %, in like mtoner, from Palermo \ Cat. 1800, and 
DuHin Cat. 18S3 §. 
'•■ Ux Pond's observatioils 180Q were made at Westbury ||. 

There are two ways of considering the results in the above 
Tables. 

(1.) Mr Pond deduces, that the variations in NPD are irregular; 

and he supports his conclusion by the observations from which 

the numbers in Table 2. are computed. If his observations are 

exact, this remarkable consequence follows, that the errors of 

observation at Palermo and Dublin have made tlie variations in 

Table 1. appear constant, which are really changeable. 

(2.) If we consider Table 1. as supporting an uniform varia- 
tion in NPD of each star, and there is no greater differences 
tlian what might be expected from, the unavoidable errors of 
observations, then it follows, that the Palermo and Dublin ol^r- 
VntkxuB are knore exact than' the Westbury and Greenwich ob- 
serMtions. 

2. Comei of September 1822, observed at Paramatta.'-^The 
rfioUowing are the elliptic elements of the comet observed at 
Paramatta by Sir Thoitias Brisbane and Mr Rumker, as cont- 
viulucaled to the Royal Society of Edinburgh. 

Time of passing the perihelion, mean time, • Oct. 84,221201 

Log. of perihelion on the orMt, ) » . ^ f 271** 36' 18"^ 

L^. of tocendlng node | *^ """^^ ^^°^' " 1 272 42 23 

Inclination, . , . . . 52 40 41 

Logarithm e, (3 = 82* 53^ 1V% . • . ft.9966440 

Log. i parameter, ..... 0.358o731 

flidereal revolution in days, • • • 6635543 

8. Anomaly in the Figure of the Earth. — So many ships 
touch at Madeira, and take a new departure from it, that the 
longitude of the island is a matter of considerable impcxrtance. 
Dr Tiarks was therefore sent out by the Board of Longitude to 



* Besael, Astron. Fundament. f Piazzi, Great Catalogue of 1814. 

$ Journal of Science, Sept. 1822. § Phil. Trans. 1806. 

II For Mr Pond's Obscr\'ations, see PhiL Trans. 1815, and 1823, Part 1. 
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ascertain it, with si;ct6eii watches, in the summer of 1829; uul 
a retnarkable circumstance occurred, which was not within tbff. 
object of his original mission. For, in going fmm Greenwich' 
to Falmouth, a difierencc of longitude was found equal ta 
9XX 11". 49; and, in returning from Fahnouth to Greenwich, & 
difference of Sff ll'-lS. Now, the difference, as determined 
from the Trigonometrical Survey (g^vcn in the third edition of 
the requisite tables), is only SO' 6".9 ; and this variation made 
it expedient to engage Dr Tiarks to verify his observations ia 
the Channel. He was furnished with twenty-nine chronometers, 
and was employed from the latter end of last July till the middK 
of September in salUng between Dover and Falmouth. His 
suits are as follows: 

LongilodeofDacerBtation, . 0*5' 1T".54 E. 

Ponamouth OtBervatory, . i 31 .77 W. 

PendcnniB Castle, SO 10 .S5 W. 

Madeira. . . . J T 39 .09 W. 

From hence it is clear that the figure of the earth must he- 
somewhat different from that assumed for determining the lon^ 
g^tudes from the Trigonometrical Survey, and that about fi" 
must be added, in the latitude of the Channel, for every 90* of 
lon^tude which is deduced from it. 

4. Reported Ivaccuraci/ of M. BesseTs CaifUogue. — A report' 
relative to an inaccuracy in M. Bessei's Catalogue having not 
only gone abroad, but having found a place in the Annait of 
PhUosophy for November, p. 397, we are happy to have il in 
our power to contradict this rumour by the following ex- 
tract of a letter, from M. Bessel, to a gentleman in London: 
— " With respect to my Catalogue of the declination of the 
prindpal stars, I think the information you sent me must be 
founded on some misunderstanding, as I have not the least susp-_ 
aon that it is wrong. The effect produced by the bending of 
the telescope of my circle appears to me to be so well detec* 
mined, that on this point 1 can expect no further improvement, 
without running the risk of greater inaccuracies. In my mrthod 
both of obser -il computation, I have never neglected any 

thing that o influence of consequence. I cannot, 

therefore, th what you mention, unless some one 

would point « at present imperceived by met 
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wbi<Ji would produce ao alteration. The whole of my proceed- 
ings are laid open to every astronomer, in the seventh number of 
my Observations ; and those who devote to them an attentive 
examiDBtton, will have greater con£dence in what 1 have stated, 
than by listening to any idle reports." 

6, Anomoiy in the Observations at Arbury HiU. — In levelling 
from the station of Arbury Hill to the Grand Junction Canal, 
Mr B. Bevan found that the country to the north of Arbury sta- 
tion fell suddenly about 400 feet, and continued at this de- 
pressed state for nine or ten miles. He therefore conceived thai 
this defect of matter to the north of the station was a reason for 
supposing a deflexion of the plumb line to the southward. In 
order to ascertain the trutli of this supposition, lie computed the 
latitude of Arbury station Irom that of Blenheim, determined 
independent of any astronomical observation made at Arbury, 
and he found \\.Jive seconds less than that shewn by the zenith 
sector; thus countenancing, in a high degree, the probability of 
local attraction by the high land to the south of the station. See 
this Journal, vol. i. p. 200. 

The following are the heights of the station which he found 
by levelling. 

Mr Bevan. Col. Mudgc 

Feel. Feel. Diff. feet 

WenUuver station, BOl 90.5 44 

Kensworth, . 8094 90* S*4 

Bowteicfchill, . 571i GBS 11 li 

Arburj Hill, . 740i 804 6*4 

Sec PhU. Trani^. 1823, p. 73—77- 

6. Sir Thomas Brisbane''s Experiments on the Pendulum. — 
By means of a pendulum belonging to the Board of Longitude, 
and similar to that used by Captain Kater and Captain Hall, 
Sir Thomas Bri.sbane made a series of experiments at Paramatta, 
in 1822. The pendulum having been swung in London, and 
observed both by Captain Kater and Sir Thomas Brisbane, it. 
was found that nperfaf^^ 86090.17 vibrations at T-ondon,™ 
Lat. 51" Sr S".4, in ^ ^^ solar day, at 60° of Fabrent^ci^ 

and in a vacuitm. At j ^^atta, in E. Lot) o;. \5^° ^ "^S' , a--^^ 
c T„. ...^.^a-; (^«f^"^, penduUim ^2^rio«^e4 860»-»^-^ 
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vibradoDs, according to Sir Thomas BriaiMme*8 obaerV a Ai^ 
and 86022.21 according to the observations of Bfr Dunlom kp 
scientific assistant. By comparing Sir HKmuHTs results wA 
those made in London, Captain Kater has found that 99.07695 
inches is the length of the pendulum yibrating seconds at Pan- 
matta ; .0052704 the diminution of gravity firom the Pole to the 

Equator, and - uq^q^ the resulting compresaon, the seooods- 

pendukm at London bong takon at S9JS929 iptches. Bj 
comparing the same experiments with those made by Captim 
Kater, at Unst, in Lat 60<> 45' 28' N., the d'uninution of gn- 

Vity is .0058605, and ^.^q, the resulting compression. By 

comparing the results of Mr Duolop^s observations with his owd 
in London, Captmn Kater finds the length of the seccrnds-pcft- 
dulum at Paramatta to be 39*07751, the diminution of gravity 

.0052288, and the compresaon q^^, . Comparing these with 

the Unst observations^ the diminution of gravity is .0058292^ 

and the compression ajyTf^* 

ACOUSTICS. 

7. Ejpperiments on ffie Velocity qfSoufid, — ^A very valuable 
and elaborate series of experiments on the velocity of sound has 
been made at Madras, by Mr Goldingham. Various different 
measures of the velocity of sound had been obtained by different 
observers, but the discrepancies in their observations were not 
supposed to arise from the condition of the atmosphere. Mr 
Goldingham made his experiments with two gun^ at the dis- 
tances of 29,547 feet and 13,932.8 feet. They were 24-pounders 
charged with 8 pounds of powder, and the experiments w&e 
continued during the latter part of 1820, and the whole of ISSL 
The following table contains the substance of these numerous 
and well-conducted experiments ; and it is curious to remark^ 
how the velocity gradually increases towards the middle of thf 
year, and again gradually diminishes. Mr Goldingham con- 
ceives that this regularity would be still greater, with thq.meaa 
r<rf several years observations. 
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Mr Goldingham cont:Iudes, that for each degree of the ther- 
niDmeter 1.2 i'eet may be allowed in the vclocUy of sound for a 
second; for each degree of llie hygrometer I.* feet; and for 
■j'jjth of an inch of the barometer 9-2 feet. He concludes that 
10 feet per second is the difference of the velocity of sound be- 
tween a calm and in a moderate breeze, and 21^ feet In a second, 
or 1276 in a minute, is the difference, when the wind is in the 
.direction of the motion of sound, or opposed to it. — See PkU. 
Travis. 1823, p. 90-140, and pp. 177, 178. of Uiis Number. 

MAGNETISM. 

8. Magnetism of Tilanimn, Cobalt aiid Nickel. — ^Dr WoL- 
laaton having formerly been of opinion, (see this Jaumal, vol, ix. 
.p. 403.), that the entire crystals of Titanium were not attracU 
•ible by the Magnet when they were freed from adhering par- 
ticles of iron, had occasion to re-cxamiue them, and found this 
opinion incorrect. Although the crystals are, in lliis state, not 
sufficiently attractible to be wholly supported by tlie magnet ; 
yet, when a crystal is supported by a Une thread, the &rce of 
attraction is sufficient to dra\» it about 20° from the perpendi- 
■ cular, and, consequently, the force of attraction is equal to 
-about one-third the weight of the metal. A cultlc piece of aoft 
iron, of the same size, and weighing half a grain, had its allrac- 
tive force to the same m^gfiet such tliat it was a\i\e Vo Wfl from,80 
to 90 limes its weight ^e ^ silver chain. CoZ»nll caf"^^ from 50 
to 60 times ils weight . jjd Nklicl trom ^n. ■\j^°jt,\ViAfx.\^ ty^"^ 
weight Dr WoJJasi ' ^.^nsiders tbat t\j^ -piecM^ oi .V »^^ 



.VV 



^^^Bl« 



Siientific Intdliffcnce. 

)oart of ifoo, as an alloy, would be sufficient to account (or ils 

lagnedcal qualities. Dr WoUaston has detected, by chemical 

means, a small quantity of Iron in Titanium, but not enough 

account for its apparent magnetism. 

9. Experiments of Mr Barhno and Mr Christie im tiie Di- 
'urval Variation of' Ike Needle. — Two very able and elaborate 
papers on this (.iirioiis subject, by these two active and acute 
philosophers, have just apjieared in the PkU. Trans, for 1833, 
Part 2d. 

From the minuteness of the daily variation, and tbe extreme 
difficulty of measuring it excepting with the nicest instruments, 
its laws, and consequently its cause, are still undiscovered. It 
occurred to Mr Barlow, that this deviation might be increased, 
both in the hori?,ontal and in the dipping needle, to between 8 
and 4 degrees, by reducing the directive power of the needle, by 
means of one or two magnets so disposed, as Co mask at least, 
in pai't, the terrestrial infliieni-e. Experiment proved this idea 
to be correct ; and Mr Barlow accordingly instituted a series of 
experiments. Mr Christie, to whom Mr Barlow communicated 
his views, also began the inquiry. 

Mr Barlow used a delicate and light needle, 8 J inches long;, 
and, by means of two magnets, he kept the needle balanced in 
different directions of ilie compass, and in these different directions 
be observed the daily changes in its position. The following wen 
hia results for the horinontal needle. 

When thcN. end of the needle "was directed to any point 
from the S. to NNW., ils niotiuii, during the forenoon, is to- 
wards the left hand, advancing, therefore, to some point between 
the NNW. and N. When the N. end is directed towards any 
point between the N. and SS£., it passes to the right hand, ad- 
vancing still to some point between the N. and NNW. Hence, 
there ought to be some direction between these limits, viz. be- 
tween the N. and NNW., and the S. and SSE., in which thediuly 
motion is zero, or at least a minimiim. Mr Barlow likewise con* 
eludes, that the daily change is not produced by a general de- 
flection of the directive power of the earth, but by an increase 
and decrease lion of some point between the N> and 

MNW., orb. nd SSE, 
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• Hating reduced the power of a dipping needle nearly 8 times» . 
by two magnets jdaced in the line of the dip, Mr Barlow ob- 
served, that it passed suddenly from one half-quarter degree to 
aiiodier, more or less, so as to give a difference in the dip of 1^^ 
in one day. It seldom, however, shewed any tendency to re- 
turn, though, when vibrated at night, it commonly took up its 
morning position* The same sort of daily motion appeared 
whether the face of the instrument was to the £., W., N., or S. 
Bfr Barlow is of opinion, that the solar light, and not the solar 
heat, is the principal operative agent in producing the daily vfr- 
rialion. 

ELECTRICITY. 

• 10. Electricity produced by separation of parts. — In the 
fine water-proof cloths manufactured by Charles Macintosh, Esq. 
of Glasgow, where two pieces are cemented together by caout-- 
<^iouc, dissolved in coal-tar oil, the adhesion is so complete, that 
when the two are torn from one another in the dark, there is a 
' bright flash of electric light, similar to what is produced by tear- 
ing asunder plates of mica, by bursting Prince Rupert^s drops^ 
or by breaking barley sugar, or sugar candy. Upon trying this 
experiment with different substances, we found that flashes of 
light were distinctly produced, by tearing quickly a piece of cot- 
ton doth. 

11. Prof. Cumming^s Table of Thermo-Electrics, — In the 
following table of thermo-electrics, by Professor Gumming, each 
substance is positive to all below, and negative to all above it, two 
t)ebg used together. 



Bismuth, 


Cobalt, 


Brass, 


Charcoal, 1 
Plumbago, j 


Me*cury, "j 
Nickel, f 


Silver, 


Copper, 


Tin, 


Gold, 


Iron, ) 
Arsenic, J 


Platina, 


Lead, 


Zinc. 


Palladium. 


Rhodium. 




Antimony. 
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ELECTBO-MAGKETISM. 

li. New Phenomenon in Electro-Magnetism. — Sir H. Davy 
found, that when two wires were placed in a basin of mercury, 
perpendicular to the surface, and in the voltaic circuit of a bat- 
tery, with large plates, and the pole of a powerful magnet held 
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nther abwe or below tlie wires, the mercury immediately began 
to rei-olve round the wire as an axis, and with a highly increased 
velocity when the opposite poles of two magnets were uwd, one 
being above, and the other below. Masses of mercury, several 
inches in diameter, were set in motion, and made to revolve in 
this manner, whenever the pole of the magnet was held near 
the perpendicular of the wire ; but when the pole wjk lield above 
the mercury between the two wires, the circidar motion eeased; 
and currents took place in the mercury in opposite directions, 
one to the right, and the other to the left, of the magnet. Sir 
Humphry next inverted the form of the exjierimenL He took 
twocoppor-wires of about Jth of an inch in diameter, the endecJ 
which were flat, and carefully polished, and passed tbem throu^ 
two holes 3 inches apart in the bottom of a glass basin, and per- 
pendicular to it. They were cemi'nted into the basin, and n 
ncm-conduclors by sealing-wax, except at the polished € 
The basin was then filled with mercury to tlie height of y'^th <£ 
an inch above the wires. The moment the contacts were msde* 
the mercury was immediately seen in violent agitation ; its stir-^ 
face became elevated into a small cone above each of the vrires( 
—waves Bowed in all directions from these cones, and ibe only 
point of rest was apparently where they met in the centre of the 
mercury between the two wires. On holding a powerfid mag> 
net some incbes above one of the cones, its apex was diminished 
and its base extended : by lowering the pule farther these effects 
were increased, and the undulations became feebler; and at a 
smaller distance, the surface of the mercury became plmn, and 
rotation slowly commenced round the wire. The elevationt 
and depresaons in some experiments were Jth or Jth of an inch. 
—See Phil. Tram. 182S, p. 156. 

MKTEOILOLOGY. 

13. Mean Temperature of London for 182S. — It appean 
from the Meteorological Journal kept in the Royal Society'* 
aprtments, and just published, that the mean temperature of 
London by Six's thermometer is 55® Fahrenheit, and by obser- 
vations made M. and 2 r. m. tliat it is 53°.8, resulti 
which appei ttly irreconcilable with one another, 
unless by su vcq&X enors of observation, or grc/il 
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defects in theinslninients employed. Aa observations made at 
8 A. ur. give neai-ly the mean temperature of the day, and as 
observations made at % p. m. give a temperature very mucft 
higher than the mean, it is clear that the mean of these must 
^ve a resuh far loo great for the mean temperature ; that is, 
SS°.8, upon the sitpposition of the correctest instruments and the 
correctest observations, is far abtwe tlie mean temperature of 
1822. This, then, being quite demonstrable, liow comes it that 
the self- registering thermometer of Sis, which g^ves the daily 
Tnasnmwm and minimum (the mean observations of which is 
nearer the mean temperature than 8'' and Sh), should give 
for the mean temperature 56°? This observation merits the 
particular notice of those immediately interested in the correct- 
ness of the Iloyal Society's observations. — Tlie mean height of 
the barometer for 18S2 was 29°.863, and the quantity of rain 
18.068 inches. See Phil. Trans. 1823, Part I. 

14. Mean Temperature of the Canarws. — The following are 
the mean monthly temperatures of St Croix, at Tenerifie, in \V, 
Long. 16" 16' 48", and N. Lat. 28" S8' 30", according to the 
accurate observations of Don Francisco Escolar. 

Jan., 17°.69CinIig. May, iV.iO Soptember, gS".?* 

Febraaiy, 17.9* June, 83-87 October, 83 .TO 

March, 19 .54 July, 25 .15 November, t\ .35 

April, 19.6! AuguBt,86.0S December, 1 9 .06 

The mean of these is 21°.74. Hence we have 

Mean temperature of SI Croix. . . . Tl'.Sl Pahr. 

Do. calculated by Dr Brewster's foiniulii,<a6°.3Hii D)— 3^, 71.13 

DltFerence, O.TB 

16- Temperature of the Springs on Ben Nevis. — A young 
friend communicated to us the following notice in regard to the 
temperature of the springs of Ben Nevis, and wJiich agree in a 
^neral way with those wc have made on that celebrated moun- 
tain. He examined four of the springs ; but as one of ihem ran 
near the surface of the ground for a considerable distance before 
it made its exit, he did n^^ record its temperature. Of the oiliet 
three, one was about Jq^/j feet from the l)»se, another abov.t 
aOOO feet, and the ihif.^^ the well near \\i^ aamwtt^- VJV»en. 
he left Fort Wi//iam (^" ^ ^^ookXcv slooilj,-! \Ws\>a'i« '^^ E^-**" 
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(8 A. M.) ; aL the spring ISOO feet from Uie base, it stoud ul 
48", and in the spring at ll°.a. At the second sfviiig, elevate*! 
about SOOO feet, the temperature of the air was 47°, of the ica- 
ter 38° ; ttnd the temperature of the third spring 36% while thai 
(rf tlie surrounding air waa 46°. 

l6. Great Heat at New South Wales. — Dr Winterbottoni 
inforniB ua, thai a particular friend, and a very careful observer, 
saw the thermometer rise, at New South Waies, to 112°, aiid 
continue so nearly a week *. The effects of this heat upon ibe 
human body were extremely distressing, producing eslreme 
languor, and incapability of exertion. A gentleman remarkably 
robust and active, out of bravado, to show that he could da 
what not a man in the.colony dared to attempt, took his gunj 
and went out in pursuit of r;anie ; but he was very Boon oWlX 
ged to return, and found some difficulty in doing so. 'Flw|* 
both described this degree of heat to be so excessive, ba to girt 
them a conviction of not being able to support a temperature of 
only a few degrees higher. The effects of tins heat upou aa^ 
mals was such, that the parroqiicts dropjjcd down dead in tbs 
open air. In Africa, where Br W. resided four years, he oncE 
observed the thermometer stand at 103° in the shade, and pli!| 
ced upon the ground (s|3eaking from memory) at 138*. In thrf 
Soosoo Country, to the N. of Sierra Leone, at a couNdNahU' 
distance inland, he walked one day about twenty miles, when the 
tbermomelt-r, observed by Dr Afzelius, at present Professor of 
Botany at Upsal, stood at 99J° in the shade ; which degree of 
heat wa.s by no means disagreeable, nor even suspected to be K> 
great by at least 10°, owing lo a jileasant bree/e which met him. 
We judge very inaccurately of heat by our feelings, and are' 
more affected by a sudden diminution of 10° of heat than by s 
much greater increase. The lowest degree cf heat Dr W. eve^ 
witnessed in Africa was about half an hour before sun-rise, whett 
the mercury stood at 68°, and to the feelings, the cold resembleff 

" We fi[rong!y auspecl some error in Ihis observation, ll stood at B6° it B* 
bait Town on the 3A F«'"tmry iBH, but never rose above 90° during tbe rM <f 
the year. At f llubouc the miiiimuin wns 94° on the l>t JanuuT 

IB33 J and durl on, the highest seemi lo have been 81', 
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that o(a ahaqi frosty niorning in England. In an account of 
Sierra Leone, piiblislieil a few years ago, is contained a few Ob- 
servations upon the Seasons, Sic, tlic accuracy ot" which may 
be relied on. 

17. Resulbi nfii Stries of Hydro-thirmoinetrkal Obscrvatiom 
made in the Frith of Forth. — It h necessary for me lo state, in 
the first plaw^ tliat the obsenalions from which Oiese results 
were extracted, were niaile at the request of a friend in Leilh, to 
whom I ain indebted for the use of the thermomelers, and also 
-for much valualile information on this interesting subject. The 
observations were made with every possibie care, and with ae 
much regularity as my other affairs would atlniit of. Tlie fol- 
lowing are the Hesults of my endeavours to investigate tijii 
branch of Natural History. 

1st, The greatest difference in temperature between ihe air 
and surface-water, observed during tlie whole series, wae 
+8°.S and — 9°.0 •. !M, Between the S8th of July and the 
S9th of August, the mean temperature of the air and suri'ace- 
waters was + 3''.0 and — b^.SS. The range of the thermome- 
ter in the air was observed to be, during that period, between 
62°.5 and 47° — 15^.5. The mean temperature of the surface- 
water 63.10, and thai of the air 54^95. 3d, In the month of 
September, the mean difference of the temperatures of tlie air 
and surface was + Z'.SS, and — 3°.S9. The range of the ther- 
mtHnet«r in the air during the month was between 61° and 46° 
-^ 15°, and at the surface between 56° and 51° = 5°. The 
mean temperature of the air 54^26, and that of llie surface-wa- 
ter 5^.99. itJi, In the month of October, the mean difference in 
the temperatures of the air and surface- waler was-t-4''and — 9.°.S7. 
Th^ range of the thermometer in the wr during l\ie month was 
between 53°.0 and 39°.0 (=14°.0), and at the surface belween 51° 
and 46°. The mean temperature of ihe air 4fc'','i^,awixVvat cK 
the surface-water 4r.67. 5th, That altUovi-V. 'Coe'^^'^^^'^*^^^ 
„(• »K« «;,. I,as on some days varied 10°, that ^^ ^W*^''^'"*^ 
' day, has zi^^ altered more iK ^^^^fs"^''^ 
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sometimes lias lietn quite Ktstionury. Willi respect to the tei 
pemture below die Euriace^ I have every rctison to believe 
to be the same as the Biirface-waler (at least at such 
derablc dt-ptlis as cx;cur in the Frilli), and what little differetice tbi 
Register Thermometer has given, I rather suspect, has proceed. 
€d more from some unHue movement in the index than froni 
any real change in the temperature of the vraier. — John Fksh* 
BtY, R. N. Assistant Maritime Surveyor (^Ms Majesty's Sur- 
veying Brig Investigator. 

18. Temperature of tlte Caribbean Sea at great Depths.-^ 
On the 13th November 1829, in W. Long. 83J*, and N. Left. 
5W)s% between Grand Cayman Island and Cape St Antonioi 
Captain Sabine found that the temperature of the sea, at a depit 
of ffiar t/tousand feet, was 4!5°.5 of Fahrenheit, the temperature 
at the surface being 83'. The difference of temperature was 
therefore 37°.5. M. Perron hod formerly found this ditference to 
be 36° in 6' of N. Lat. and at a depth of 1200 feet, and 42° in 
N. Lai. 4°, at a depth of 2144 feet. Captain Sabine used Six^ 
registering thermometer, made on purpose for th« experimenL 
—See Phil. Tram. 1823, pp. 288, 289. 

II. CHEMISTRY. 

19. Delermination of the Masses of the Molecules oJ'Bodui. 
—A very elaborate memoir on this subject, entitled JVbtovJJir 

^ Consider aiiojts sur la Tkeorie des propoiiions dclei-miniea 
l^bs comlAfnmson, et sur la determination, des Masses lies J/ofc- 
''bvles des Corps, has just been published by the Chevalier Av^ 
grado, in the Memorie della Reale Aeadeviia dclle Scienze di TV 
rino, torn. xxvi. p. 1, As it occupies no less than 162 
cannot pretend to give any thing like an analysis of iL TIb 
Chevalier Avogrado has already published his general views 
the subject in the Journal de Physique for July 1811, and Fe- 
bruary 1814. In the first part of the present paper, he 
the consideradon of these, and in the second part he treats id 
the masses -Wules of particular substances, and of thor 

binary con ^ following are the principal results, 

which we h □ different parts of the memoir. 
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Chlorine, 
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Fluorium, 
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PotOEGium. 
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93.000 


Calcium. 
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101.300 


Bnrium, 
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10.91H 


874.000 


Silidum, 


1.9761 


31.600 


Aluminum, 


8.?8!8 


36.800 




85.316 


405.000 


Silver, 


13.51605 


816.000 


Gold, 


8*.tt6 


398.000 


Putins, 


84.304S2 


3B9.000 


Lead, 


85.8900 


414.000 


Iron, 


6.7843 


108.500 


Copper. 


7.9139 


127.000 




7.11575 


1 14.000 


Tungslen, 


84.15378 


386.0O0 


Zinc, 


8.0615 


189.000 


Molybdena, 


5.968 


95.300 
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189.000 


Aricniuni, 


4,70385 


75.000 



20. Application nfthe Theory of Dekrmhxatc Proporti&iis to 
Organic Compounds. — The Chevalier Avogrado has published 
in liie saute volume ul' ihe Turin Memoires, p. 440-507, a me- 
moir entitled Sur la maniere ck ramener lea composes organiques 
aux loi.T ordinaircs des proportions determinies. In this able 
memoir, which is unsusceptible of abridgment, he treats of bina- 
ry, ternary, and quaternary combinations, viz. those fonned 
either of carbon and hydrogen, such as naphtha; or carbon, hy- 
drogen, and oxygen, such as sugar, alcohol, ether, and most sub- 
stances of vegetables ; or carbon, hydrogen, oxygen, and azote^ 
such aK fibrine, usus, uric acid. &c. 

21. Simple Method of liquefying the Ga.**8.— Sw H-BaVj 
has recently used a very simple method of l;^^\i\Ww6 ^^ ■ 



hy tfie application of heat. It 
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heat tx) etfteTy ako?iolf or water ^ in the other end. In this way^^- 
by the pressure of the vapour of ether, he MquiBeA prusMc gar^ 
and sulphureous acid gas. When these gases were reprod 
they occasioned cold.— See Phil Tram. 18^, p. 208. 

22. On tlie Expansion of Gases of different densities by Hei 
—In order to determine the law of expansion of gases of differed:] 
densities, Sir H. Davy included dry atmospherical air in a tutt3( 
of mercury, and having raised its temperature from 82** Fahr 
to 212°, he marked its expansion. The same volume of air, 
but of double and of more than triple the density under a pres- 
sure of 30° and 65 inches of mercury, were heated in the same 
manner and in the same tubes, and when the necessary correc- 
tions were made for the difference of pressure of the removed 
columns of mercury, it was found that the expansions weie 
exactly the same. Sir Humphry next constructed an appara- 
tus, in which the expansion of rare air confined by colunms of 
mercury were examined and compared with the expansion (^ : 
equal volumes of air under common pressure ; and Jie found, { 
that, for an equal number of degrees of Fahrenheit^'s scale, 
and between 32° and 212°, the expansions were precisely equal, 
whether the air was one-half one-third^ or one^sixth of its natu- 
ral density. Similar results were obtained with air cofidensed 
sixy and expanded fifteen^ times, — Phil, Trans, 1823, p. 205. 

23. On Bitumen in Stone, — The Right Honourable George 

Knox, whose experiments on the subject we slightly noticed in 

our last, has subjected various minerals to distillation, for the 

purpose of obtaining their volatile ingredients. He obtained 

^. ', , (2 per cent, of Bitumen. 

From Arran Pitchstone, - | ^i of Water. 

Pearlstone, - - 2.5 Do. and floating Bitumen. 

Basaltic Greenstone, - L75 Pure Bitumen. 
Amygdaloid, - - 3.1 Bituminous Water. 

.. . f 11.42 Do., 4 cubic inches of Carbonic Add, 
Wacke from Disco Island, | ^^^ g ^^ carburetted Hydrogea. 

Iron-clay from Howth, - 4 Bitujnen. 

Hornblende, - -w 0-75 Bituminous Water. 

Tourmaline, - - 0.7 Ditto. 

Augite, - - 0.35 Bitumen. 

Serpentine, - - 10.5 Bituminous Water- 

Clay-slate, - - 3.0 Ditto. 

^Vhite Felspar, - - 0.35 Ditto. 
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iienilite, - - 3.75 Ditto. 

AdhealTe-slate, - - - 18.5 Water of Bit umen<^ 

Mica, .... 1.33 Bituminous Water. 
Pearl-white 



0.1 Fetid Bituminous- Water. 



common Quartz, j . 

Carrara Marble, - - 6.1+ Water. 

liucullite, - - Traces of. 

Obadian, - - 0.2 Bituminous Waters 

Amygdaloid, - - 3.1 Ditto. 

Bole, - - Considerable ditto. 

Ammonia was found in many cases, but Mr Knox considers it 
te a prodtict and not an ediict^ arising from the decompo^doii 
of the bitumen, either by the iron of the retort, or the carbon of 
the stove at a high temperature. In thes6 distillations a matter 
often condensed in the retort, which was exceedingly volatile, 
and which was easily raised in vapour by the heat of the hand. Mr 
Knox concludes by recommending to chemists a previous distil- 
lation in all analyses of stony substances, in order to obtain the 
Lquid bitumen, and also the carbon which has escaped in the 
shape of gas ; and also that the residuum in the retort should be 
idterwards examined for the remaining carbon, either by burning 
it off, or in such other manner as may seem best to the operator. 
-i-See Phil. Trans, 18^, p. 517-628. 

24. Composition of James'* s Powder, — Mr Phillips has found 
Jameses powder from Messrs Newberry, to consist of 

Peroxide of Antimony, - - 56.0 

Phosphate of I^ime, - - 43.2 

Oxide of Antimony, imparity and loss, • 1.8 



lOO.d 

Ann. of Phil v. i. 1819. N. S. 

26. GM crystallised Jrom its solution in Sulphuric EtJier.^^ 
Having allowed a solution of gold in sulphuric ether to stand 
fbur years in a vessel, with a cork and a piece of leather tied 
over it, Mr Sivright found that a great part of the liquid had 
evaporated,- leaving the gold in the form of a thin plate, which 
has the usual brightness of pure gold, and resembles the flat pieces 
of native copper found in Cornwall. There were distinct crys- 
tals in one or two parts of the plate. 

26. Oi\ the Fusion of Plumbago and Charcoal.'^As the ex- 
periments of Professor Silliman, which we have given in out 

VOL. X; NO. 19. JAN. 1824. N 
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two last numbers, have excited mudh interest, we AtSl hj be- 
fore our readers the following observations which have been pre- 
viously made on the subject, and which have been sent us by a 
correspondent. " Carbon, says Sir H. Davy, whether coherent 
as cliarcoal, or in powder, is infusible by any heat that has hi- 
therto been applied, I have exposed it to the powers of 'mteose 
ignition of difiercnt voltaic batteries ; that of Mr Children, men- 
tioned page 151., one of 40 double plates 18 inches square, and 
the battery of ^000 double plates, both in vacuo and in the com- 
pressed gases, on which it had no power of chemical action. A 
little hydrogen was given off from it ; it dowly volatilized in these 
experiments, and the part remaining was much harder than be* 
fore, so as in one case to scratch glass ; the lustre was greater ; but 
its other properties were unaltered ; there was no appearance d 
fusion. Dr Clarke exposed a diamond of 6 carats, of an amber 
colour, to the flame of the gas blowpipe. It became colourless and 
transparent, — after this it became white and opake, and by ood^ 
tinning the heat, it was entirely volatilized in about three minuteBr 
Glance-coal ftx>m the Calton Hill, according to Mr Sivright^se^* 
periments, when heated in the focus of an 18 inch silvered minor^ 
was slowly volatilised, but there was no appearance of ftiacn. 
The- substance found under the gas retorts was volatilized in 
the same way with a slight smell of ether, but it was not fused* 
Dr Clark says, that the fusion of plumbago with the gas blow- 
pipe was attended with a vivid scintillation. The surface was 
covered with a number of minute globules ; some of which eX" 
hibited a limpid and highly transparent glass, others a glass of 
a brown hue ; the larger globules being jet black and opake, 
with a dark metallic lustre. With the common blowpipe, Mr 
Sivrigbt found that black globules were formed on the surface 
of plumbago, but no transparent ones. In the focus of the 
mirror it became brown, with small white specks and black 
globules on its surface. The globules are probably an iroD 
slag. They are hard enough to scratch glass. The white 
specks are perhaps silica, or some earth which the heat obtain^ 
ed in this way is not ifufilcient to fuse.'*' 

27. Cagnard de la Tour's Experiments on the Vaporisatlcf^ 
of Fluids, — In our last volume, p. 199, we gave a general no-^ 
tice of these curious experiments. M. Cognard de la Tour ha^ 
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5.6 


lao 


68-8 



When the volume of etlier was 3^, and tlie tube 20, lie ob; 
tained the following reEults. 

Temp. Id. Temp. Id. 

Reaumur. AWmphetca. Reauimir. Atnuupkerei 



d3.5 
70.5 
BI.O 
9i^0 
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28. Characters of Atnber. — 1. Ambec has never the lengthen 
ed or drop-form of the gum animi, or other substances witl 
which it may be confounded. 2- Amber has always a richer colon 
than the resins, &c., which are comparatively watery, tbhi, a] 
feeble in colour. 3. It has a peculiar lustre, indicating a higba 
refractive power than resins, &c, * 4, Amber, on rubbing, give 
out a difierent smell from the resins, with which it might be god 
founded. 5. Both resins and amber are electric. 6. If the spt 
omen is held against a red-hot iron, the sniell of the smoke i^ 
distinguish it from the resins or gum animi, gum opal, &c. 1 
Haiiy's Drop Character is not good. 

29. Hose on Fdspar, Albiic, Lahradurite, and Anorthiie. — M 
GustavusRose of Berlin, has published a highly interesting ani 
elaborate paper, in the Annalen der Ffiy.nlc, Stc. of Gilbert, ft 
February 1823, on the substances formerly comprised under t& 
name of Felspar, which he divides into four species, viz. Fels^M& 
Albite, Labradorite, and Anorlhite, differing from each othc^ 
in thrar form, and in several other characters, as also by^the re- 
sults of their '"' 'analysis. 
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The most remaricabk differences are ooQtained in the follow^ 

Dg Table :— 

Forms in General. 



Fdapar. 


AlbiU. 


Labradorite* 


JnorthUe. 


Bino-miitary. — 

WeUa, 
Hemi-prismatic. 


Unitary. Weuu. 

Tetarto.prisma- 
tic — Moka. 


Unitary. IVeiae. 

Tetarto-prisma- 
tic — Mokt. 


Unitary* ITiJM. 

Tetarto-prisma* 
tic- JIfoiU. 



Measures of the principal Angles^ referring to the figures of 

Hauy, 





FeUpar. 


AUnte. 


Labradorite 


Anortkite* 


PtoM, 


9(f(y 


93** 36' 


Nearly 934* 


94*12' 


P to /, 


112 1 


110 51 






P to T, 


112 1 


115 5 




110 57 


I toM, 


120 


119 52 




122 2 


Tto /, 


120 


122 15 




120 SO 


TtoM, 


120 


117 53 




117 28 




JVeiaa, 


Rose. 


Rose, 


Rote. 



Specific Gravity according to Rose. 



Felspar, 


Albite. 


Labradorite* 


Anortkite* 


From 2.394, 
To 2.581. 


From 2.608, 
To 2.619. 


From 2.695, 
To 2.7025. 


From 2.656, 
To . 2.763, 



Chemical Characters caladated according to Formula established 

by experiment. 





Felspar. 


Albite. 


Labradorite 
from La- 
brador, by 
Klaproth. 


Anortkite 
from Monte 
Somma, by 
Rose, 


Silica, - 
Alumina, - 
Potash, 
Soda, 
Lime, 

Oxide of Iron, 
Water, . 
Magnesia, 


65,94 
17,75 
16,31 


69,78 
18,79 

11,43 


55.75 
26,50 

4, 

11, 
1,25 

0,50 


44.49 
34,46 

15.68 
0,74 

5,26 


100.00 


100,00 


99,00 


100,63 



Hr Rose has given the following chemical formulae along with 
^^ analyses. 
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Fdspat, 
Albile, 

Labredoiitc 
Anorthile, 
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KS9 + 3 ASS 
NB" + 3 A83 
NS= + 3C83 + 18 AS 

MS + 8 C8 + e AS 



Of these. Felspar is said to occur most commonly ; Albite, be- 
sides the Swedish localities, is mentioned from Arendal, from 
fleveral places in the Alps, from KeraLinsk in Siberia, Scotlaiiti, 
&c. ; Labradorite is noticed from the coast of Labrador, and fiwn 
Ingria; Anorthite has liitherto been found only in blocks of 
limestone from Monte Somma, 

We understand tliat almost a year before the publication d 
this paper, M, Mulu and M. Haidinger had obtained nearly 
the same results as to the differences prevailing among the 
forms, specific gravity and other properties of these substKiiceK, 
and conadered them accordingly as different species (Ed^ 
hurgh Philosophical Journal, No, XVI. p. 287.). with the 
exception only of Anorthite. Uut they observed some difference 
in the angles of certain tetarto-prismatic varieties from the Alps, 
and in their specific gravity, which is between S.5 and 2.6, ttul 
Tcry hlitJy may lead to the establishment of another spedes. 
The last of these is probably the same as that vrhich has been 
observed by M. Breithaupt of Freyberg, in some varieties from 
Toplitz, in Saxony, and of which he intends to give a full de- 
scription in a particular paper on tliese substances. M 
Brooke, Levy, and Phillips, have likewise ascertained the dit 
ference between some of the above mentioned species ; and Mr 
Brooke has given the name of Cleavelandite to what formerly 
had been called Albite. From the united lalwurs of so many 
mineralogists, directed towards the same object, we may expect 
in a short time to become more intimately acquainted with these 
substances ; and we are perfectly convinced, that it would be a 
matter of the highest importance to join with these inquiiio 
such as are directed towards their optical properties. 



"* 80. The Woodrnrk: — Our friend Major Morison remarks ina 
letter to us, ' are " few birds among the migratory class, 

whose chara head, invites a greater field for spetu- 



Natural History, — Zoology. 199 

iatioD tlian the Woodcock, Previous, however, to niy advancing 
reasons for such an opinion, I beg to communicate the account 
which is given of the woodcock in Bewick''9 History of Birds. 
— " It ia said to inhabit every chmate ; it leaves the countries 
ibofdering upon the Baltic in the autumn and setting-in of win. 
1 its route to this country. They do not come in large 
flocks, but keep dropping iu upon our shores singly, or Bom&- 
1 pairs, from the beginning of Octoiier till December, 
■They must have the instinctive precaution of landing only in the 
:n dark misty weather, for they are never seen to ar. 
rive^ but are frequently discovered the next morning in any 
ditch which affords shelter, the more particularly alter cxtra- 
Brdinary fatigue occasioned by l!ie adverse gales, which they often 
have to encounter in their aeriEil voyage. They do not remaja 
J- the shore, to take their rest, loii>rer than a day, but common- 
ly 6nd tliemselves sufiiciently recruited in that tune, to proceed 
inland, to the very same haunts which they left the preceding 
1." — Two cases are advanced in support of this last asser~ 
; the first is, that, in the winter of 1797, the gamekeeper of 
E. I'leydell, Esq. of WhJtcombe, in Dorsetsliire, brought him 
f woodcock, which he liad caught in a net set fur rabbits, alive 
tnd unhurt. Mr Pleydell marked the date upon a small piece 
if thin brass, bent it round the woodcock's leg, and let it fly. 
Id Decemlier in the next year, Mr Pleydell shot this bird, with 
the brass about its leg, in the very same wood wliere it had 
been first caught by the gamekeeper. The second cose is that 
of a white woodcock having been seen three successive win- 
ters in Penrice Wood, near Penrice Castle, Glamorganshire. 
It was repeatedly flushed and shot at during that time, in 
ihe very same place where it was first discovered. At last, 
t was found dead, wilh several others, ivhich had perished 
ly the severity of the weather in the wlnUT oi^ 1-193' — ■ 
In further proof of the woodcock returning to its former haunt, 
I have to state, that one was seen in Ireland 5i>j.Tie ^eora ago, o£ 
• slate-colour, on a particular estate, three siictpt= s^^ vj\W.eTa -, its 
existence, however, was not prolonged Troni (^ jcceaao^ ot mu- 
Sbrtunate shots, as mentioned of the bird in Yi^ ^.^Je*,^'*^ ^^**°^ * 
fery different cause. The proprietor of iX-^^ -o<X '^'^ ^^ 
woodcock had chosen for its retreat, Ha.s a sp,^ ^L^aw***^''^**'^ 
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ing with it early in the first season, was surprised with its j 
cuiiiir colour, and aware of this species of bird being attach) 
like the swallow, to parlicular places, was desirous of preservi 
it, which wish he had made known in the neighbourhood ; I] 
Ht last, a stranger from a. distance, who had not heard of i 
wished-for exception, approaching the bird's retreat, effected i 
destruction. The inhabitants on the east coast of England a 
decidedly of opinion, that the woodcocks come from the ea 
ward ; while those on (he west coast are equally positive thd 
birds come from the westward. This is a point it may be din 
cult to determine ; certain it is, however, tliat whencesover tl 
may come, their condition on their appearance in the autumn, t 
invariably such as strongly to indicate that the countries th^ 
left are remotely situated. Previous to the arrival of the woo4 
cocks in Cornwall, they are met with in numbers in the SoHy 
Islands, which are situated seventeen miles to the westward ( 
the Lizard ; and where, at the commencement of the s 
they are in such an exhausted state as to be easily caught. Tbg 
90 regulate their flight, that their approach to those islands bi 
never been observed, — their descent must, therefore, occur b]F 
night; their stay at the Sciily Islands does not exceed thed«yi 
and on the approach of night, they again take Bight to the el 
ward. Tliere is a light-house among the Long-Ships, a reef (€ 
rocks so called, situated about two miles to the westwardd 
the Land's-End ; and it frequently happens in the month ol 
October, that woodcocks arc found dead under the strong glsil 
that protects the light : the birds during the night having bi 
attracted by the brilliant glare, and flying against the glass w 
great force, are instantly killed ; and as this circumstance occiiri 
on the west side of the light-house, it is advanced among othi 
reasons in support of the assertion, that the woodcock.s con 
from the westward. It is not, however, the particiilar directioB 
of the woodcock on its approach to our shores ; but the 
distance of its flight which creates astonishment, esperialJy in 
those who are familiar with this bird, from its efforts when disJ 
turbed, appearing so ill suited to a long or protracted flight : lb* 
surprise may still be heightened by the circumstance, that amid* 
the great number of birds of the migratory class, which have, i 
a truly exhausted state, tak en refuge on the masts, rigging, ao^ 
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Ucks ot' ships at sea, I have not been able to truce a Miiglc in- 
Aance, either of a woodcock having recourse to such an aid, or 
hat it has been enumerated among the thousands of birds that 
ive from time to time been found drowned on the shores of 
die ocean. Further, the period for the appearance of the wood- 
^k in Kngland, does not seem to be retarded by either a long 
3 of calm, moderate, or tempestuous weather, or from the 
long prevalence of the winci in any particular quarter : hence it 
4nay be inferred, that the woodcock is favoured by nature with 
an instinct pccuUar to its species \ which, during its transit from 
pne country to another, however distant, insures its safety. This 
itnay give some weight to the hypothesis of the existence of cur. 
rents in tiie higher regions of the atnnosphere, which set in the di- 
lection convenient for the transport of the woodcock, both in its 
approach and retiring from this island ; and that the extraordi- 
nary instinct to which I have alluded, enables tliis bird in the 
DUtset to soar to such a height as to avail itself of their influence; 
Vhich being gained, it is conveyed away with a rapidity of 
^hich we may form some idea, when the fact is stated, of bai- 
rns being propelled or hurried along from forty, to a rate 
Gxceediug eighty miles an hgur. The great accuracy with which 
the woodcock is enabled to drop on an island, (however small), 
in the ocean, at a great distance from the main land, and in the 
darkest night, may proceed from tiie marked change in the air 
over the land which the bird feels even at an immense altitude." 

IV. GENERAL SCIENCE. 

31. Chinese Year. — Mr Davis has shewn that the Chinese 
year is a lunar year, consisting of 12 months of S9 and 30 days 
alternately, with the triennial intercalation of a thirteenth montli. 
Or rather an intercalation seven times in nineteen years, to make 
the year correspond more nearly \vith the sun's course. It has 
not been ascertained why they fix upon the ISlb degree of 
arius as a rule for regulating the commencement of thdr 
hinar year ; but they have an annual festival about the recur- 
rence of this period, which resembles the deification of the bull 
Apia. See PhU. Trans. 1823, p. 94. 

82. IntroduQlion of Vaccination into China. — Mr Davis, ia 
the paper just quoted (p. 92), mentions the following curious 
■ vol. X. NO. 19. JAN. 1834. o 
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fail. ^Vht■n Dr Ptavaon made the Chinese his invaluable prb 
sent of tile vaccine inoculation, it was accompanied by a small 
pam|>lilel, in Chinese, containing a few necessary directions aa 
the use uf the virus, and stating the discovery to have beet 
English. A purified edition of this little book was very soon afis 
published, in which not one word was retmned as to its firig^ 
nor any trace by which it could be known that the discovery of 
vaccination was otherwise than Chinese. 

33. Cutting of Steel hij St^l /row.— The very remarkable 
experiment on this subject wliich we described in our last Num- 
ber, p. 409., has been successfully repealed by Mr Perkins, 
piece of large hard file was cut by him into deep notches by the 
burr of soft iron. When the burr was applied against the 
surface of ihe file, the teeth were removed without any sensibi) 
elevation of the temperature of the metal. The burr wa 
reduced in aze or weight, but had acquired a very hard surfaoj 
at the cutting part. 

34. Granite for Ltmdon Bridge. — Aa this grand nationa 
work is about to be erected, a considerable discussion has anaei 
respecting the materials of which" it is to be built- It is agrees 
on all hands that tlie stone must be Granite ; and that the gr». 
nite employed must be the strongest in Great Britain. In ai' 
article in the Journal of ihe Sot/al lustitutioti. Vol, XVI. p. Sd 
it is taken for granted ihat the Cornish granite is to be used, 
but the writer of that article, when he made this suppon 
tion, was certainly not aware of the interesting experiments 
Mr George Ronnie, on the s.trength of the granite from Abw 
deen, published in the Phitosopkical Tranmctions for 181^ 
p. 131, 132. In that paper, which the anonymous writer quoti 
Mr Rennie states, that a 1 J inch cube of Cornish granite 
crushed with a force of 14,302 lb. avoiixlupois, whereas iti 
quired 24,556 lb. avoirdupois to crush a similar cube of AbeSi 
deen granite. Mr Rennie found also, that the Aberdeen gr^ 
nite possessed the valuable property of being lighter than tbc 
Cornish granite, the specific gravity of the former being S.62$ 
and that of the latter 9.662. Hence it may be shewn, that a [nIj 
lar of Comish '" crush at its base, if its hdght is 5198 

feet, whereas . -deensliire granite will not crush a| 

e till it aous height of 9600 feet. In con» 
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sequence of this decided superiority of Ahordeeii granite, the 
arch-sloocB of the Bridge of Aberdeen, built of Aberdeen gra- 
jiile, have only about one-half the depth of the arch-stones of 
■the Strand Bridge built of Cornish granite, although the span of 
the arch in the former is about 10 feet wider than the span of 
the arch in the latter. The Committee of Management of die 
London Bridge lias advertised for specimens of Granite from 
different parts of the kingdom, and their relative strengths arc 
to be determined by tlie Royal Society of London. 



Art. XXX1I.~Z,m( of Patents granted in Scotland Jrom 
Stlt Aiigiisi to 4(h December 18S3. 

Lo John Butler and Ellis Gleeave, of Manchester, 
in the county of Lancaster, machine- makers, and partners in busi- 
ness, for " a new machine- engine, or mcchanicaJ contrivance, for 
feeding or supplying steam-boiler furnaces, or other furnaces, 
with coaJs, cokes, or other fuel, by maeliinery, wliercby the 
quantity of smoke proceeding therefrom is greatly reduced, and 
a great saving is effected in the quantity of fuel consumed, and 
tn the labour necessary for feeding and supplying the same 
therewith." Sealed at Edinburgh 28th August 1823. 

22. To Thomas Leach, of Friday Street, London, mer- 
dmnt, for " improvements in certain parts of the machinery for 
roving, spinning wool, cotton, silk, flax, and all other fibrous 
substances." Sealed at Edinbnrgh 6th September 1S23. 

23. To Thomas Hancock, of Goswell, Parish of St Luke's, 
Old Street, county of Middlesex, patent cork -manufacturer, for 
" an improvement, in the preparation of various useful purposes 
of pitch and of tar, separately or in union, by an admixture 
of other ingredicnta with either or both of them." Sealed at 
Edinburgh 5lh September 1823. 

24. To Akcmibald BtCHANAw, of Catriue CoUon-WotV.s, 
one erf the partners of the house of James FinW-V aniCo- mer- 
chants in Glasgow, for " an invention of an itv, -^o'^evivc^^'^''^ 
cnnstruction of weaving-loon le, impelled by ru,,*^ (jietS.''*^'^'"^^^ 

a greater quantity of clolJi niay be M-eaved in ^", ^^er.'i.^'^^''"^*'* 
out injury to the fabric, than by any applW ^^^ c^'^'^!'-!^x 
tfiat purpose heretofore employed." Sealed J^'"^rt' H > 
' October 1823. ^^ -St,' 
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S5. To Matthias Archioald Robiksox, of Red-Lion 
Street, Parish of St Gkorge tlie Martyr, county of Middlesex, 
for " certain improvements m the mode of preparing the ve- 
getable matter commonly called I'earl Barley, and Gritts or 
Groats, made fruiii the corns of barley and oats, by which ma- 
terial, when so prcpared,a superior mucilaginous beverage maybe 
produced in a few minutes.^ Sealed at Edinburgh 2d Oct. 18S3. 

26, To John Henfry, of LitUe Henry Street, Waterloo 
Road, county of Surrey, engineer, and Augustus Avplecath, 
of Duke Street, Stamford Street, Blackfriars, county of Surrey, 
printer, for " invention of certain machinery for casting types.' 
Sealed at Edinburgh 17th October 1823. 

27. To William Rodsqn, of St Dunstan's Hill, Tower 
Street, London, printer and stationer, for " a nietliod to preveni 
or protect against, fraudulent practices upon bankers^ checks, bills 
of exchange, and various species of mercantile, commercial, and 
other correspondence." Sealed at Edinburgh 17th October 1823. 

28, To Joseph Johnston, of Waterloo Bridge Wharf, coun- 
ty of Middlesex, for " certain improvements on drags to Ik 
used for carriages." Sealed at Edinburgh 17th October 1S23. 

29. To JosHUAH Taylor Beale, of Christian Street, St 
George's in the East, cabinet-maker, and Thomas Timothv 
Benningfielu, of White-Chapel, High Street, county of Mid- 
dlesex, tobacco manufacturer, for "certain improvements ' 
pteam-engines." Sealed at Edinburgh @3d October 1823. 

30. To Charles Anthony Deane, of Chark's Street, DeplJj 
ford, in the county of Kent, ship-caulker, for " an apparatusi 
piachine to be worn by persons entering rooms or other pi 
filled with smoke or other vapour, for the purpose of extinguish- 
ing fire, or extricating persons or property therein." Sealed at 
Edinburgh 4th Becembcr 18S3. 

31, To Francis Gyubon Sfilsbuky, of Walsall, county 
Stafford, for " certain improvements in tanning," Sealed 
Edinburgh 4th December 1823. 

S3. To JosEfu Rogerson CoLLEn, of Castle-Magna, near 
Mallow, in "' rtty of Cork, clerk, for " certain improve- 

meols in y "istruments." Sealed at Edinburgh 4lii 

December 
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Afit. I. — On an apparent Paradoxical Galvanic Experiment. 
By J. C. Oersted, Professor of Chemistry and Natural Phi- 
losophy in the University of Cnpenhagen, and F. R. S, E. 
Communicated by the Author. 

An a Memoir, published some months ago, by M. Von Moll, 
at Utrecht ", this philosopher (already known from various expe- 
limental researches) describes an experiment, which, at first 
sight, appears to indicate a new class of galvanic phenomena. 

I have submitted this experiment to an attentive examination. 
Fig. 1 . of Plate VII. is the apparatus of M. Von Moll. ABCD 
IB a perpendicular section of a plate of zinc, bent in such a way 
that its extremities touch, and form a closed circuit. NS is a 
magnetic needle, properly sCispended. The part A of the cir- 
cuit is plunged in acidulated water. 

If any point of this circuit under the water be touched by a 
piece of brass, the motion of the needle indicates an electric cur- 
rent. In order to be certain that the metallic continuity was not 
interrupted by the interposition of a part of the fluid, I subati- 
futed for that in Fig. 1., the circuit ABODE, Fig. 2., cut out 
of a plate of zinc. The effect described by tt^e "Dutc^i phWoso- 
pher was produced by this circuit likewise ; %:>«\ 1 sooti d\sco- 
Tered that it was owing to tlie ordinary g^j ^twt cwtvivV^s, WVc 
&at formed by the copper GH, the zinc Q. .^ at^'i*^^'^^^ ^^^ 

• EdislmrgK PhiL JBHYacd, "ol- ix- P- 1ST. 
:. NO. 20. APE7L 1834. 
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tween H and A, or, as in that in Fig. 8. formed by the copper 
JK9 the zinc KC, and the fluid. 

The contact of the copper and zinc above the water, or at the 
surface of the water, produces no effect. In order to make 
myself sure that a collateral galvanic circuit was capable of pro- 
ducing such an effect on a homogeneous metallic circuit, I made 
the construction shewn at Fig 4., in which ABODE is the same 
homogeneous circuit as before, but J6F is an arch of copper, 
in contact with the zinc at J, and separated from it at F by a 
fold hk of paper wetted in acidulated water. la alternately 
opening and closing this circuit, I found that the needle moved 
as in the preceding cases. This construction may therefore be 
considered as composed of a galvanic circuit JGFJ , and a ooff' 
ductor JCDEBAF, which transmits a current nmilar to tbat 
transmitted by JGF. 

This explanation is confirmed by an experiment made with 
the construction represented in Fig. 5. in which ZZ is a plate of 
zinc, CCCC a plate of copper, and AA a vessel of acidulml 
water. When a magnetic needle is placed at MS, it is defect^.. 
ed according to the known laws ; but, if to this circuit there be 
added the conductor KKK, a part of the electricity poaaes in it, 
and acts more feebly on the needle, from being at a greater 
distance from it. The effect of the second oonductor becomes 
more striking when the needle is placed at n 8, and wheD (after 
having noted its deviation) the conductor EKE is added ; be- 
cause, in this case, the second conductor being above the needle^ 
tends to give it a contrary deflexion to that ^ven by the fint 
conductor,, which is below it. These experiments have the same 
result when ZZ is made of copper, and CCC of zinc. 

On applying all this to the constructions in Figs 2. and 8.9 we 
observe, that CDEBA is the same thing as the seoond oondvc- 
tor in Fig. 5. and that the current in the part DE (F^. 8. ««l 
3.) should have the same direction as in the part CA (to which 
it is parallel), in the same manner that the currents are Aixxic^ 
in CCC and KKK, in Fig. 6. This being granted, we can 
determine the direction of the current ia all the other parts d 
CDEBA (Figs. 2. and 3,), and experiments with the needle will 
confirm the predictions of the theory. In some experiments, M. 
Hoa Moll substituted a plate of zinc for the copper, with which he 
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txMiched the zinc circuit, and produced electro-magnetic effects 
by these means also. This is likewise reducible to a collateral 
iplvanic drcuit ; for I have proved, by experiments published 
two years ago, that a galvanic circuit may be made for a shcxrt 
space, by two plates of zinc and a liquid, provided that one of 
the plates be brought into contact with the liquid before the 
other. 

Abt. U.'^Remarks made during part of' a Journey from 
Chrigtiamia to Bergen, in tJie Summer 0^1821. By Profes- 
sor Hansteen *, 

VIN the 22d of June I went from Christiania to Kongsberg, 
in order to go westward into Telemarken, to visit the celebrated 
Itiukand Fall, and the not less remarkable Gousta Field, which, 
«o fiur as I know, is the highest mountain in the south of Nor- 
way. From that I intended to proceed northward through 
Nummedal to the borders of Hallingdal, and thence to Eidford 
in BeigensUft As geographical measurements had not extend- 
ed to this part of the country, I expected to find considerable 
inaccuracies in Fontoppidan's map, and therefore took with me 
a sextant, chronometer, barometer, and thermometer, to settle, so 
fiur as it might be in my power, any geographical points. I 
was be^des interested in making some magnetical observations 
in the west of Norway : for the western variation of the magnetic 
needle is greatest towards the west, and its inclination and inten- 
nty are greatest towards the north. As experience had taught 
me that mountains have a cert£un influence on these three mag- 
nedc phenomena, I wished to examine this matter mcH'e narrow- 
ly in the mountainous district of the west. For this purpose I 
carried with me a small azimuth compass, an instru|[nent for 
measuring the declination, and an apparatus with a pendulum 
for determining the strength of the magnetism of the earth at 
Cerent places. 

At Kongsberg, on the 28d of June, we found, by a series of 
observations, the latitude of the place 59° 40' 8.8" : the chrono- 
meter gave the difference of time W. of Christiania 4' 15|". The 
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mean of four observations by the barometer, g»ve the heighi of 

Kongsberg above the level of the sea at 479 Rhenish feet 

About Dunserud, which lies a. Norwegian mile * on tlgt 
ade of Kongsberg, we beg^ii already to enter the niountainoitt 
region ; but as a good carriage road is kept tor tlie sake o 
the silver-works all the way to Kongsberg, the incotiveiueno( 
of mountain travelling is not felt till we are on the we»t s 
of that town. For a mile farther on, till you come to Mo^ 
S small carriage may get on with difficulty ; but the whcJe > 
the rest of the way must be travelled on horseback or on RMt, 
. and all baggage must be carried balanced on each side of a horWi. 
To my misfortune I still kept my little car, and as my aged 
guide, as he has since acknowledged, had not been that way for 
the last forty years, he mistook the roitd, and while, to recovti 
it again, he drove along foot-paths, through bushes and unc 
wood, which threatened every moment to upset the car, or a| 
least to tumble out the instruments, in an instant, horse and ax 
sunk deep in a morass, from which he succeeded in getting tl 
diawn out, after four peasants had toiled at the work for a 
hour and a half with all their strength. 

After you come to the farm-house of Bolkesifi, you have t 
ascend a considerable hill, called Bolkeheia, the height of wla 
above tlie sea we found lobe 1763 feet. Mere you are suddesl 
struck with the sight of an imposing range of mountains. Pir 
difierent mountains, like a row of the scenes of a theatre, shell 
themselves in the back ground, each more distant and higt 
and bluer than the others. Farther back Gousta raises his n 
jestic simimit, hke a sharp-pointed wedge. From this placed 
road again descends till you come to Tindsioe, the height ' 
which we found to be 612 feet. 

My little adventure in the morass between Kongabetgaj 
Bolkesio, had detained me so long, that though, on the sifli' 
June, I had set out by nine in the morning, I did not rea 
Bolketdo till almut five in the afternoon, completely exhaust 
by the burning heat of the sun. At Uuowater, at a beidit 
1471 feet above_tlii' level of the sea, the themionietcr stood' 
18" of Real i" Fahr.), in the shade, at a quarter 
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iree in the afternoon ; at Bolkesio Heia, a height of 1765 feet, 

stood at 90' (77* F.) at a quarter past four ; and at Bolkeao, 

iheight of 1240 feet, at 19^ (74^° F.), half an hour past five*. 

[determined, therefore, to remain at this latter place till next 

mning, and to make several astronomical and magnetic obser- 

,dona, for which the beauty of the weather and this singularly 

ivourable resting-place, gave me so good an opportunity. Af- 

my instrnments were unpacked and set up, young and old 

H both sexes, from the grandmother trembling with age to the 

ir year-old boy, in his bare shirt, on account of the heat, crept 

to the sextant, which stood on a low foot on the ground, to 

w the coloured images of the sun. They were particuUirly 

Sighted to sec these images approach one another, or separate 

one another, as the sun descended. The women especially, 

ioth here and on all otiicr occasions, broke out into repeated ex- 

nnations of wonder at this sight. 

The hypochondriac inhabitant of towns, the functions 

Eose body are half suspended by liis sedentary employment^ 
i the vivacity of whose mind is often sunk in unsocial egotistik 
i half cultivation, should now and then take a journey to a 
koaatainous country. The functions of the body are not more 
■ickeaed by the pure air of the mountains and the exertions of 
le journey, than the mind is exhilarated by the grand scenery 
t Nature, and the uncorrupted character of the amiable people 
tbo inhabit them. Honesty, frankness, naivete, a good under- 
ianding, a cheerful temper, and an uncommon tact for what is 
I^Doming in conduct, are the characteristics of these children of 
Kture. The stranger is immediately addressed with the bro- 
lierly Thou. Rank and titles are unknown to them. They are 
Ixkms to learn his name, especially his Christian name, and his 
lorpose ; oot as a couple of foreign travellers thought, from sus- 
idon, but because, by means of the name and other circumstan- 
1^ they endeavour to fix an event interesting to them in their 
jemory ; for, in these remote regions, the arrival of a stranger is 
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,.a. very rare and remarkable occurrence. If you remiun with 
them a little while, and win the mountain peasant's confidence, 
you will sometimes see him, at your departure, take out a little 
pockeubook, and insert in it t!ie name of his guest. It was with 
surprise I heard several peasants in Wesfiorddal, repeal ilie 
names of Esmark, Smith, Scliow, Flor and Dahl, and, in sbori, 
«fall the persons wlm bad visitul Riukandfall, or ascended 
Gousta, while all they had undertaken was still fresh in their 
memories. The scarcity of incident is probably likewise thi? 
«ause that the mountain peasant is commonly so much interested 
in the political scenes of the great theatre of Europe. Afler llie 
first explanations are over, the traveller is eagerly questioned it' 
"ihere is aiiy where an appearance of war. The Greeks' war of 
freedom was therefore the first, and the measures of the Slor- 
thtng, the second subject, which at this time were usually 
brought on the carpet Many of tbem read carefully the ne«B- 
papers, which are lent to tliL'm by the clergymen, or other offi- 
[ "Tiri al persons in the neighbourhood: they are commonly weti 
^rersed in the geography of Europe, and particularly in the an- 
nwent history of their own country. Snorre Sturleson, Bast- 
PSiolm's Philosophy for die imleamed, and tlie works of severs! 
Mpf our later popular writers, are to be found in a row on a shelf 
in the house- 
Agriculture is here inconsiderable; and as we approach' 
the limit of snow, becomes impossible. But the more adva 
ous becomes the rearing of cattle. The vigorous moui 
plants give the cattle a degree of fatness, which the more In 
riant grass of the lower plains cannot produce. The 
part, therefore, of the peasant's food, consists of mi!k. The 
borlous exertion of ciiinbing the moiintaias, gives full plaji 
themii.«;lesof thiir thighs and legs, so that they are generallyl 
a handsome and vigorous make, particularly well adapted' 
all bodily exercises, and for the wild flings of their own 
dance. 

An attachmen' to what is old is characteristic of the 
tain peasan ■■" new has been able to intrude itself i 

to these lof ""'is national costumes, which are 

the most pa p»d taste, and much better soiled < 

, file peasant uvtovv o? vW *.\\iiB& of the town«,*1 
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lere found unchanged. At a time when we are airsiouslv scek- 
Ug after popular traditions and stories, and all the other monu- 
lentfi of antiquity, it might be worth while to think of preser- 
ving a true representation of evei-y Norwegian coBtume, before 
Jiey filially disappear. We have good reason to expect some 
Eontributions to such a purpose, from our distinguished l^d- 
painter Flintoe. We find here, also, names which are me- 
bona]s of the time of Snorr^ Sturleson. Thus I found at Fo^ 
a near Biukandfall, two sisters of the name Lovei and Thu- 
two brothers of the name of Bnurd and Thoromodon Har- 
Jangerfield ; Ouen (Odin) is common in many places. 
Journeys by water in Bcrgenstift, are both tedious and ex- 
mfive. Every person who accompanies you must receive 20s. 
mile, beside an acknowledgment far the boat. You can sel- 
k>m get cm with fewer than four rowers ; and if you are in haste 
m must take six. If they row a inile in three hours, you can- 
rt complain ; and if the wind and current are against you, it 
' a chance but you take double the time. If you liave a Fmt 
ind for a little while, the people sit with the sheets in their 
ind, to be ready to haul down the sails in an instant; for no- 
ling is more unsteady than the wind in the Bergenfiords. En 
e turning of a hand, it flits round to all the. points in the com- 
se, as it beats on different corners of the lofty precipices. The 
e faae nothing cheerful to dwell upon. Scarcely a blade of gran 
a twig, is to be seen on the black mountain walls. The best 
ing one can do to pass the time, is to lie down and sleep ; and 
B boatmen generally make preparation to accommodate you in 
IB respect, by forming, jn tlie back end of the boat, a kind of 
uch, of leaves and small twigs. One of my rowers held nre 
rake by his satirical remarks. His sarcasms ran bo near the 
indarics between joke and earnest, that I did not know very 
^ how to take them, and at last began to get a little sulky; 
believe, however, without good reason. In the humoroiK \ 
)d comic in an unknown langtiage, and the language of the 
may be considered as such lo an inhaln^nt of the 
wn, there is often a great deal connected with local circumstan- 
t, with which we must be familiar before we can enter into it. 
About half past ten in the evening the boat lay to, by the 
ie of the garden of the clergyman in Ullensvang. As it wac 
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eo late in th^ evening I first went up 10 the house to moke ia- 
quiries, when I learned that Dean Nils Herzberg had already 
gone to bed, As I was not sufficiently accustomed to the prac- 
tice very common in Norway, of converting, if not palaces, at 
least private houses, into Carav^nseras, a liberty which the 
sliocking state of the inns frequently obliges the traveller to 
take, and as I knew tliat it was not fair to disturb a clergymaa 
. pn Saturday, — ^in sI)ort as I did not consider it as very seemly 
. to pay my introductory visit to a stranger after he was in bed 
- ^d in his first sleep, I resolved to lodge with a peasant close 
by the parsonage. This peasant was a tenant of tlie clergy- 
man, and from him I received the unpleasant information, that 
the Dean was to set off early next morning to perform Divine 
Service at Einzervig, and from thence, without stopping, to g 
on to his brother Dean Christian Herzbcrg's in Findaas, a 
Bommel island, there to assist at the Bishop'^s visitation. Thl^ 
piece of news was a thunderbolt In my ears ; I stood so mu 
in need of a day's rest and recreation ; and the hope of ihur I 
gether witli that of making the acquaintance of a very wtwA 
and a man of science, was at once frustrated. I had tostej 
ithing the whole day but a piece of rusty smoked h^nu 
■irhich I got at a place where we rested by the way, and w^iic^ 
together with the motion of the waves, occasioned me some u 
pleasant sensation. When I entered the peasant's bouse, he hin 
self was Htting on a chair in the middle of the Hoor of the larg 
smoking room ; while his wife, as it was Saturday evening, fl 
occupied in the very necessary task, as it appeared, of comtai^ 
and cleaning his long hair, hanging down over his eyes ao 
ears. This operation still more increased the irregular niotioi 
of my stomach. At last he said to her, ■' That is enough ;" c 
which the wife went to set before me milk, and bread and iiuttci 
Although my body trembled from exhaustion, it was scan 
possible for me to taste a hit. I got a clean bed, however, , 
early in the morning was awakened out of a sound sleep by 1 
man in a white night-cap und slippers, with a tobacco-pipe ii 
bis hand, wbq the middle of the floor, scolding wil 

all his might, his iiight-cap from one ear CO tl 

pther. On co after a little consideration, I p« 

ffiiv^ it was ( rhp, in most hos[uiablc terms, vn 
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Ufbnuding me for not having wakened him ihe evening before, 
'rom this moment al) the difficulties of my journey ceased, and 
1 the part of the country wiiich I afterwards went through is bet- 
ir known, my remaning adventures shall be vei'y shortly told. 
The Dean had the goodness to put off his journey to Fin- 
oas, till mid-day of the 9tii of July, that I might make my ob- 
iServaiionB at leisure. This whole neighbourhood is, in a singu- 
Jor d^ree, remarkable, both from the natural i^pearance of the 
^lace, and from the monuments of former times. Siirjiord or 
Lsouthiiord, on die eastern side of which Ullcnswang lies, is here 
»yery narrow, about 3500 ells, or one-fifth of a Norwe^an mile 
breadth. Tiie mountfun on the western side, which is appa- 
riKUtly above 4000, or, according to Dean Hcrzberg, above 
liCiOOO feet high, rises almost perpend icularly over the sea. Upon 
its upper surface, lies the extensive glacier of Folgefond, five 
foilee (above '65 English) m lengtb from north to soudi, and 
tfrom 1 to !3 in breadth from east to west. It is said, that, un. 
;der this glacier, has been buried a whole district, called the pa^ 
•jaAi of Folgedal, in which both priests and people were very 
picked ; and that, in consequence of this, there fell such a quan- 
rjity of snow, that the great valley they inhabited was filled up 
,vith it, to the very top of the mountain. This circumstance is 
mentioned by Pontoppidan, id his Natural History of Norway, 
As a confirmation that the district lias been inhabited, although 
.the late Professor Smllb, not wiiliout reason, considers it as im- 
{mib^le either on historical or physical grounds. It is aifirmed 
ihat the streams which flow from the glacier often biing with 
ifaem pieces of hand-mills, pieces of timber cut with die axe, old 
casks, tuhs, and other household articles. If I am not mistaken 
>X,bave read simitar stories of other glaciers. That this one is 
iocreaang yearly in height, seems probable from the following 
larcumstance : An aged peasant, still aJive, told Dean Herzberg, 
.that, «dtber in his own or his father's youth, one could just see 
the upper line of the glacier over the mountains wliieh lay be- 
f(*« his house ; whereas now a very considerable portion of it is 
eeen. That such a monstrous mass of ice should increase after 
it has once been formed, I can readily oonceive ; but how it 
should have been first formed on a mountain, tlie height of 
vtucb.ii coo^derably less lljan that of the summit of Hardai^- 
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^4 " Trtifrssop Hanstn^n'e Setiiarka made a 
gerlicld, where no such masses oi' solid ice are lo l>e found, is' 
thing more difficult to be accoiinted for. Our assumptions wit 
regard to the line of snow, become, in this 
May not the different specific component parts of moiuitai% 
give them a different capecitj' for retaining heat? Methinks I 
have somewhere read a remark, that hiils containing metals an 
unfavourable to vegetation, insomuch that woods seldom thrive 
on them. The electrochemical operation which such a comli 
nation must of necessity produce, may probably decompose the 
vapours dissolved in the atmosphere, and thus promote the cryi 
tallization of snow and ice. I believe Dean Herzberg has at- 
tempted an explanation of this difficulty ; and it is to be wished 
that he would publish his opinion on the subject. None aOt, 
better judge of an object than those who have it daily before thor 
eyes, and the mailer seems lo me worthy of investigation. 

On the west side of the Fiord, south-west from the parsonagft 
house, lies the old house of Aga. The buildings about this 

if imcommon size and age, and constructed in a very Angu- 
lar manner. One chamber in particular is very rcnaarkab)&. 
le beam is thicker than two of the largest of such as we havft 
present. The doors are as large as church doors. There 
built cellars below ; there is a burying vault and «. 
beautiful fruit garden. In short, this house is distinguished is 
all respects from all other timber buildings ; and is supposed to 
have been erected in the time of Magnus the Crowned, (Magi> 
nus Erlingsen ?) At this seat also, lived several of the illu^fnoa 
men of Hardanger, such as Bryniolfr Johnsen, who is suj^xned 
to have been the same person who is so often mentioned in tfaft 
history of Haeon the old ; his son Provost Eric Bryniolf, wbo 
was alive in King Eric the priest-hatefs time in 1298, and wbo 
said to have been drowned by the headland near Heelhaitk 
)r, in commemoration of which accident, a stone-cross was set 
hich is said to be still standing there. The last lies buried 
Ullensvang Church, at least there is to be seen there a grave- 
stone of white marble, with this inscription ; Here lies Sygurth 
Bryniolf 's son Here also lived Thormodaga, a man 

wbo has much parish of Kintscroig, since be was 

the first who it apple-trees, by plantii^ a 

Jdnd of apple, yt d Thormod's apple. The first 
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tree he planted, and which Dean Gerard Milzoo says was 
100 years old in his time, is atiil standing at Aga, and notwith- 
standing its age, which must exceed 3.50 years, it still siirpasses 
ID fruitfidnesa any of its descendants. This Thormod, there- 
fore, who must have lived in the time of Frederick II, is de- 
servedly remembered with gratitude in Hardanger. Tlie pre- 
sent possessor of this place is the very respectable peasant 
Joanne Aga, who was a memberof Storthing in 1818, and who, 
both among his fellow representatives, and among all the peo- 
ple of Christiania who knew him, acquired the most honourable 
estimation. 

Close by the clergyman's grounds lies the farm of Oppedal, 
the largest and the highest rated in the tax-books in all Har- 
danger. On this there was formerly a church, before that of 
Ullensvang was built. In the garden belonging to the house, 
are still found remains of the chnrcli-yard. There was also a 
convent, of which the cellars are still to be seen. North-weet 
from Oppedal on the sea-side, there is the very old house of 
Helland, The ground was the pn)perty of two sisters of high 
rank and very rich, who it is said had a private passage under 
ground from the house of the one to the other, of which there arc 
yet some traces. Both Oppedal and Helland, are remarkable for 
beautiful orchards, where the finest fruit-trces are produced, es- 
pecially of that kind which is called the Helland apple, and 
which has linig been in great request in Bergen, 

UHensoang Church, and the parsonage-house, from their si- 
tuation with regard to the mountains, are exposed to the most 
violent storms. About twelve years ago, if I remember right, 
such a storm completely overthrew a wing of the latter, in such 
a manner, that it was with difficulty the Dean and his family 
escaped from the ruins with their lives- A large barn has been 
several times beaten down, and it is only by a new construction, 
and by the propping of immense beams, that it is now put in con- 
didon to resist the force of the storm. This barn, like all the 
other buildings in Hardanger, is covered above with large thin 
flags, some of which are two or three cUs square. The raihng 
round the parsonage garden has been so often blown down by 
the storm, though every time the Dean put it up again stronger 
and better than before, that he has been at last obliged to change 
liis plan. He has set it with one loot loose onlhc giiouod-, «^ 
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/x>r(ling as the violence of the storoi increases, this goes with an 
Wigular molioD inwards, stopping when it has formed such an 
angle with the wind that the obhqtie force of this is no longer 
able to overcome its resistance. The sharpness of the an^e 
thus forms a measure of the strength of the stomi. Whentbi^ 
begins, every door and window>sli utter must be made fast, and 
their prcssurt- on the house is sometimes siuh, that the beams 
in the wall slide on one another. Luckily the storm has never 
GUeh force but in one direction, so that they are the better able to 
anticipate its effects, and to take the proper measures to resial it. 
As I wished to see as mucJi as pos,sible of Bergen Stift, I ac- 
cepted with pleasure Dean Herzberg's invitation to accompany 
him to Findaas. We rowed from Uilensvang, about three in 
the afternoon, dined at HellaBcf with the family of Sheriff Thoreo, 
(he hinjseli' was from home) ; and aiVer this continued our jour- 
ney during the wljole night. From Sorfiord you gradually 
turn round to the west, when you are a little north from Kin- 
;!eroig, into Utnes-fiord, and at Utnes, near Hesthammer, ywi 
lum south-west into Tamlen-flord, This is divided by the lit- 
tie island Quarnsoe, into outer and inner Sara!en-6ord. Directly 
pver from this island, there lies on the continent a point called 
Hatt^sturt, memorable from this circumstance, that in former 
days the people of Hardanger, before they had churches of theit 
own, brought, as the traditioa goes, all their dead bodies to tMa 
place, and put them in a hole till they had collected so manr as 
they could carcy in a large vessel to Findaas, or Skudesnan, 
where they already had churches and church-yards; and as they 
were wont in this hole to diiiik their Christmas ale before they' 
set out with the dead bodies, (he s))ot is still called Julestus^ 
(Christmas Chamber). 

A little farther south, towards the south-east, in a little bay' 
amidst naked mountains, you have a slight glimpse of the moi* 
nor-house of the barony of Aosendal. Surrounded on three' 
sides by these naljed moimtjuns, on the east by Folgeford, on" 
the west concealed by three islands, one cannot inia^ne a more * 
appropriate retreat for a Daiiisli Nobleman, who, disgusted by ' 
the Revolution of 1660, came here to pass the remainder of 
his days in solitude, where the bitterness of his soul, which h«' 
^ could here indulge without restraint, so well accorded with the' 

^■^B^my aspect of the objccls wlilch daily surrounded liitn. At I 
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this time, when the whole Danish Noljility were considcreil as 
having lost their liljerty by the establishment of absolute power, 
Ludovic Rosenkrantz removed from Denmark to this place, 
t^bere he occupied the noble residence of Hatteberg, so called 
before the erei^tion of the Barony. On a wliite stone over the 
gate is the following inscripiiim, " Melhui eat mori in lihertate 
ijuatn in scrv'ttute z'ivcrc,'" as if lie (•^>nfldered living in this dej 
sert as a sort of death. 

.A.bout eleven o'clock in the evening we arrived at KaarieT.: 
gen, on the south end of Stord Island. This place is the resi- 
dence of Sherilf Bud/. The situation of this place is singular-' 
ly Ijcautiful. At dinner-time arrived his high reverence Bisliop 
Pavel, and, in company with him and several oilier official men/ 
I set out about six in the evening to Findaas. Bommelen con- 
siBta of two peninsulas, connected only by a small tongue, on 
which stands the parsonage-house of Findaas. On tlie northern 
peninsula stands the church of Brenmies; on the soulhern thaiof 
Bommelen ; bnt the head church stands on Mostur Island, This 
'sland is separated from Bommelen by a. strait so small that on- 
*3 a htlle boat can row through it. At low-water the pa^en- 
^ers roust come out of the boat, which is then laid on its side, and 
lus drawn through the strait. Tradition says, that this str^t 
^ras formerly not so narrow, but that an ogress, who lived on Mos- 
V:nr Island, and who wished to join this to Biimmel Island, went 
«Dver to the latter island fortius purpose; and, setting herself 
Xmder the steep mountani precipice, lied her garter to a rfiofin- 
Twn on the opposite island, setting her foot then against a targe 
i stone she pulled ihi-j bind with all her might, and Mostur Island 
J l)^an to move slowly towaids her. At the moment, however, 
"when the islands were alx>ut to meet the garter broke, on which 
lier back, head, and right arm, struck the precipice behind het 
■with great force. The impression they made is still to be seCn 
«n the rock, which exhibits the resemblance of a gigantic female 
iigure, with her arm stretched out. It was lucky for the clergy- 
man at Findaas that the garter broke just in' proper time, as he 
would otherwise have had to make a circuit of alwut half a mile 
every Sunday round Mostur Island to get to church. 

On Sunday (15th July), a visitation was held in the head 
church in Mostur Island. This churcli stands on the east side of 
iheisland, close by the harbour of Mostur, where jircsprctable ion 
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has been set up. Tliediurchis said to he the same which was builtV 
by King Oliif Tryggessen, when he lauded tiu the island in 997. 
If this he true it is the oldest thuruh in Norway. It is of sioaa^ 
very small, and rudely built, and bears the marks of at la 
cuQsiderable antiquity. On Mostur Island is a fine quarry 
marble, which was set agoing by the late Dean Peder Harbofr^ 
Herzberg, clergyman of Findaas, and father to the pi-eacnt Herx., 
bergs. Ho erected on the parsonage grounds a sawing and po-i 
liahing machine, which was driven by water, where table slaba,^ 
steps of stairs, and gravestones, were sawed, hewn and pohshed, 
and marble mortars formed. Tradition iafurms us, tUal when 
Oluf Tryggescn saw the new built ciiurch, he was so displeaso(i| 
with its shabby appearance, and pitiful size, tJiat, to shew 
contempt for it to the architect, he sprung up on the roof justi 
over tlie door. In springing down again be set his broad foet.^ 
somewhat hard on the Aat stone which lay below, the impr^ssuHi^ 
of which is still seen in the mark of two footsteps. 

In the church-yard, too, is a pyramidal monumental stone^i 
with a hole as right through the middle as the eye of a needle,- 
which Ijears witness to his vigour. Coming one day to church 
on horseback, be looked about without being able to find any 
thing to which he could tie his horse. On this he went tu Uiia 
stone, and giving it a kick with his heel, a round piece sprune 
out of it. Through this hole he drew his bridle, and thusrcliev^i 
ed himself from his dilemma. 

At mid-day on the 17th July I left this delightful parly. In one 
of my boatmen I discovered an old acquaintance and cumpmiioii 
in misfortune in the war period of 1814. Every body knows, 
that at that time the coasts of Norway were closely blockaded I 
by English and Swedish cruisers, and that all intercourse b&.) 
tween Norway and Denmark was cut oft'. In Denmark it wa» 
so by a pi-oclamation, of the 98lh May the year before, which 
prohibited, under pain of death, every Norwe^an from going to 
Norway by any other way than through Sweden. But it was. 
impossible, thi-ough it, to pass on any other condition than thai of 
taking an oath of alle^iiince to the King of Sweden ; which, un- 
der existing cir< " v/is a more insurmountable obstacle 
to such a jourm nunciation of the punishment of 
death or hostilG "y pci-son who found it necessary 
to repair to Noi wneA Ui bt the case with me, as 
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At various depths in the bore, the state of the themic 
observed during the months of November and DeoM 
which correspond to May and June of your climate, 
occanons water stood to a certain height in the bore^ i 
temperature of the water was measured by the tha 
The various results are ^ven in Table I. 
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The mean of all the temperatures, at depths varyii 
to 24 feet, was 61^9 in the mr, and 62^.9 in the wat 
excess of heat in the water no doubt arose from its l 
scended from the strata nearer the surface. 
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aoother set of experiments made in a bore 18 feet deep, 
lesn temperature was 60^4 in the air, and the very same 
ter, as shewn in Table II. 

Table II. 





Depth of the 
Bore 12 feet. 
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a third series of observations on the temperature of wells 
prings, made in the ^me months, the mean temperature 
mmp-well, 20 feet deep, was 61°.0, and that of a spring at 
irface 61^5, as shewn in Table III. 

Table III. 





Temp, of 


% 






Water in 


Spring at 


Temp, of 




the Pump. 


the Sur- 


Air at the 




Depth 20 


face. 


Surface. 




Feet. 






1822, 


o 


o 


• 


Nov, 14, 


61,8 


61.5 


68 


15, 


61 


6t 


m 


16, 


60.4 


60,2 


56 


17, 


60.2 




80 


Dec, 19, 


61.5 


61 


69 


20, 
Mean, . 


61 


61.8 


75 


61,0 


613 ^ 



X. NO. 20. APRIL 1884. 
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The mean of all these results for the mean temperature of 
earth at Paramatta in November and December, and probaUfi 
for the whole year, is 61°^, whereas the mean temperature of tbf 
atmosphere, as calculated by Dr Brewster's formula, is about 63*.' 
This difference of 1^" is nearly the same that exists betweeu the- 
temperature of the earth, and the temperature of the atmosphere 
in corresponding latitudes in the northern hemisphere. 




Art. IV. — Description of a New Power, and Apparatus fir 
impregTtating Mineral Waters Ttntft Carbonic Acid. By Mi 
Charles Cameron, Chemist, Glasgow. Commumcated bf 
the Author, in a Letter lo Dr Bk£wsteh. 

A. HE vessel A, Plate VII. Fig. 6., containing about IdgalloiUT 
is formed of cast-iron, ^thsuf aninch thick, and lined with sheet- 
lead of from 8 to 10 lb. per square foot, having an agitator B 
covered with lead, working on the pivot below and through the 
stuffing-box C. By the opening at D, the vessel is filled up lo the 
dotted line with a mixture of whitening and water. The vessel £, 
containing 3 gallons, is formed of lead, gths of an inch thick, and 
is filled with sulphuric acid up to the dotted hne. The acid is kept 
from falhng down into A by the lead-piug F, which is conically= 
pmnted, and fits into a corresponding conical opening in the lead* 
[ripe Gr The plug moves straight up and down through the stu6 
ling-box H, and is prevented from turning round by the pin X^ 
which moves in a. alii in the bFidle L, the screw-nut M being rivet. 
ted loose into the top of the bridle. By this means the conical pcuiit 
of the plug is preserved from injury^ as it is merely lifted out d 
tiie opening, and again pushed into it. This is more complicated 
than a common formed glass or lead stop-cock, but neither of 
them will answer where a high pressure is applied. The pipe N, 
inserted into the top of the vessel E, and into tlie pipe S (whtcb 
incloses the plug), preserves tlie ec^uiiibtium of pressure, so thil 
the sulphuric acid rises no higher in- the pipe S than in E, a 
consequently preserves the brass-work of the stuffing-box. The 
intermediate vessel O, containing 3 gallons, is formed of thidt 
lead, or cast-iron Hned with lead, and filled with water up to tfaa 
dotted line ; it is employed for retaining any of the sidphuiic 
mad, ia cum it should be carried over by too strong an cffervd' 
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e vessel V, coutaining 16 gallons, maybe formed either 
yxS capper tinned, witli an agitator of the same metal, or of cast- 
Uroa lined with 6 or 8 lb. of lead, and an agitator of maple- 
lirood, which gives no taste to the water. It is filled to the dot- 
l^ted line with water, and a proportional quantity of carbonate 

!iof soda, magnesia, or other substance, to be impregnated. T is 
a pressure-gauge, containing mercury ; in the figure it ia placed 
|i on the top of the vessel, but it ia more convenient to place it at 
j a little distance, forming a communication by a piix-. The com- 
■ municating pipes are lead, and their several uses are distinctly 
revident in the figure. When the vessels are filled, the mode of 
I operation is extremely simple. On turning the nut M, the sul- 
[ phuric acid is allowed to come into contact with the whitening; 
I rarbonic acid is necessarily disengaged, and in quantity and ra^ 
|l'{Hdity proportional to the quantity of sulphuric acid let down. 
y If the vessels were sufficiently capacious, 10,000 gallons of 
l^tarbonic acid could be instantaneously produced. But by the 
^lltemate turning of the nut M, the sulphuric acid is allowed to 
tlall down in small portions, which regulates the disengagement 
the gas, and prevents too great an effen-escenee. As the gas 
still accumulating, having no way to escape, it passes over 
Lto the vessel V, and is there absorbed by the water. In this 
ray a pressure from 20 to 30 atmospheres may be thrown into 
le vessels. It must therefore be obvious to every man of science, 
It if the vessel A were connected by a pipe, with the valves of 
en^ne somewhat similar to a ateam-engine, the vast pres- 
ire, which can be so instantaneously produced, would raise and 
alternately the piston of a cylinder: That cylinder, 
too, would only require to be j'^th the diameter of the steani- 
i^lindcr to have an equivalent power ; and the ga.s would be 
luced to one atmosphere by its alternate escape at the oppo- 
ite valves, no water being required for condensation. But, un- 
lunately, the expence of sulphuric acid, from the quantity 
uired (when the gas is allowed to escape), presents an unsur- 
lountable obstacle as a substitute for the steam-engine. Since 
discovered the power, from the production of carbonic acid, 
'ilid put it into practice four years ago, an account of which was 
in most of the journals and newspapers of the day, I 
happy to observe, that that distinguished ornament of our 
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* '**'!*' ^'Ljw "'' leniperaiure, and tin; pressure 

■" "^ f^ 'ff^.ifdds uB flattering hopes that an engine , 

"^J^^J-^^^liupJes »f Ilie Reverend Mr Stirling's air- 

^^r,^** 'i^ niade lo eijual, and in many cases to super- 

^^^' '"*■' aLiipm, by reducing tile expenditure of sulphuric 

•^ "** '^gvu liud numerous lelters from various parte of the 

""^ ' ' m\^ef,Wg a description of the soda-waier-apparalu(^ 

^ w this a place in your valuable Journal, will, 1 triul, 

\(^at answer to them, and will confer a very high favqur 

totlie*utho>". 

GtASGowv \ Charles Cameuun. 

wfcr 10. 1833. V 



V. — On Rock Format\om. By Baron Alkkakdeb 
HuMGOLHT. (Concluded frosi p. 53.) 

X ROM tliat scepticism which would deny the existence of any 
kind of regular order in the position of rocks, it is projier to dis- 
tinguish an opinion which has sometimes found supporters 
among experienced observers. A*x;ording to this opinion, the for- 
Dialions of gneiss-granite, of greywacke, of alpine iimestiw^, 
and of chalk,, whieb have a unifoion superposition in diflen^t 
countries, do not very well correspond among themselves as to 
theageof the honionymoviselenientsof each aeries. It is thought 
that a secondary rock may have been formed on one spot of the 
globe, while transition rocks did not yet exist on another spot. 
In this supposition, no allusion is had to those granitiu rocks 
which are found lying above limestone eont^ning orthoceratites, 
and which are comequeDtly newer than the primitive rocks. It 
is a fact generally admitted at this day, that formations oi antr- 
logons cwiipoait'um have been repeatedly depoeited at epochs far 
removed from each other. The douht which we are now consi- 
dering, (thougl^^^ lot partake in it), bears on a point much 
less clearly est^^^^B^fhe ascertaining whether certain mica- 
slate locks, evi^^^^^^^^|ii the midst of a country of prinii- 
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h* rocks, and placed below those in wliiih the vestiges of or- 
pBK life begin to appear, are newer than the setpndary rocks 
f inother country. T conFcBS, that, in the part of the globe which 
We had an opportnniiy of examining, I have not seen any 
iing that might tend to confirm this opinion. Granular syenU 
tic rocks repeated twice, perhaps even three times, in primitive, 
itermediary (and secondary) deposits, are analogoas plienome- 
lUvith which we have become acquainted within these fifteen 
years. The disagrfenient in regard to age of great homonymuus 
fennaUons, does not by any means swni to me to be proved as 
jlet by direct observations, made upon the contact of superim- 
posed formations. The chalk or Jura limestone may, on one 
immediately cover primitive granite, and, on the other, be 
■eporated from it by numerous secondary and transition rocks: 
very common facts demonstrate only the abstraction, the 
•bsence, or non-development of several intermediary members 
«f the geognosdcal- series. The grejwacke may, on one handle J| 
ftp beneath a felspar rock, or rock rrf which felspar ' forms ||,j 
]imicipal constituent ; for example, beneath tram si don 'granite o 
Brcon syenite ; and, on the other hand, be superimposed upon 
black limestone containing madrepores ; but this position 
ifcows only the intercalation of a bed of greywacke between fel- 
•par rocks. Since the minute investigation of fossil organic ba- 
ffles lias,'tlirough the important labours of Messrs Cuvier and 
Brongn'fflrt, diffused a new life as it were in the study of the 
eniary formations, the discovery of the same fos-sils in analogous 
lids of very distant countries, has rendered the isochronism of 
Wry generally extended formations still more probable. 
Itis this isochronism alone, this admirable order of succession, 
iiich seems given to man to investigate -with some degree of 
irtainly. The attempts which theological geolo^sts have made 
subject the periods to absolute meusuromcnts of time, and to 
lonnect tlie chronology of -ancient cosmogonic narrations ivith 
ifce observations of nature, could not possibly have been produc- 
i»e of satisfactory results. " Ithas been more than once," says 
If. Ramond, in ,a discourse replete with philosophical views, 
thought that a supplement ;to our short annals might be found 
the monuments of Nature. Tliere is, however, enough of his- 
ical ages, to let ub see that tbe.succesucni of physical and mo. 



rol cT€QtB, b not regulated by the uniform progress of time, anu 

could not consequently give it measure. We see behind uiH 

eetics of creations and destructions, by means of the strata d 

which the crust of the earth is composed. They give rise to dd 

idea of 80 many distinct periods ; but these periods, so fertile IM 

—_ events, may have been very short, in comparison with the nunti 

^,|>er and importance of the results. Between the vreations and I 

^destructions, on the other hand, we see nothing, however viH 

i^lhe intervals may be. There, where all is lost in the vend of IBM 

' . i^termined antitjuity, the degrees of relative age have no apptm 

-caable value ; because the succession of phenomena has no kugtf 

the scale winch relates to the division of time." {Mimoiradi 

, fInstUvi, for the year 1815, p. 47.J 

\a the geognostical monogra]ihy of n deposit of small extetii, 
iL Sot example, the environs of a city, one cannot distinguish wilb 
^.sufHcient minuteness the dificrent beds which compose theludl 
B formations, shelving banks of sand and clay, the subdivi^nsof 
^ gypsums, the strata of marly and oolitic hmestone, de»gnated 
_ in England by the names of Purbeck Beds, Portland Slooe, 
Coral Rag, Kelloway Rock, and Com Brash, then acquire agreU 
degree of importance. Thin beds of secondary and tertiary for- 
mations, contmning assemblages of very characteristic fossil bo- 
dies, have furnished, as it were, a Jiorlzim to ilie geognost Id 
thar prolongation, whatever occurs placed above or beneath in 
the order of the whole series, has been referred to one of them. 
K,£lven the particular denominations by which beds are distiiv 
^ guished, are of much importance in a geognostical descriptioa, 
however whimsical or improper may be their signification oc 
their origin as taken from the language of miners. But while 
treating of the relative position of rocks on a surface of great 
extent, it is indispensably necessary to consider the fonnatims 
or habitual associations of certain beds in a more general pmnt 
of view. It is then that discretion and circumspection are more 
necessary in the distinction of rocks, and in their nomenclature. 
The work of M. Freiesleben on the Plains of Saxony, whicb 
are upwards of 700 square leagues in extent {Geogr. Beachr. dtt 
Kupferscltiefergehirges, 1807 — 15), presents a beautiful modd 
of the union of local observations and geognostical generolizt- 
t^ons. These generaUzadons, these attempts to tamplify the systat 
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of fomuttions, and to direct the attention more especially to great 
idianicterislJc features, should be more or less cautiously con- 
ducted, according as one describes the basin of a river, an iso- 
ifded province, a great country such as France or Germany, or 
•aa entire continent. 

The more minute the investigation of distiicts becomes, tjie 
more does the connection between formations which appear at 
first perfectly independent, manifest itself by the great pheno 
menoa of alternation ; that is to say, by a periodical succession 
of beds which present a certain analogy in their composition, and 
aomeliincg even in certain fossil organic bodies. It is thus that, 
in the traneition-moun tains, for example, in America (at the en> 
France of the pidna of Calabozo), beds of greenstone and eupho- 
tide, in Saxony (near Triedrichswaldc and Meissen) the clay-slates 
irith glance-coal, the greywockea, porphyries, black limestones, 
and greenstones, constitute, from their frequent and repeated 
I alternation, a single formation. It often happens that subordi- 
nate beds appear only at the extreme limits of a formation, and 
assume the aspect of an independent formation. The cupreous 
^ and bituminous marls {Kuj^eracklefer), which occur in Thu- 
ringia between the alpine limestone (r.eckstein) and the red sand- 
stone (ivthes liegende), and which liave for ages been extensively 
■wrought, are represented in several parts of Mexico, of New 
Andalusia, and of SoutJiern Bavaria, by multiplied beds of 
marly clay, more or less carburetted, and included within the 
aljnne limestone. Similar drcumstances often give to gypsums, 
sandstones, and small beds of compact limestones, the appear- 
ance of particular formations. Their dependence on shbordiva- 
tion is known by their frequent association with other rocks, by 
tb^ want of extent and of thickness, or by their total suppres- 
aon, which is frequently observed. It must not be forgot (and 
this fact has struck me much in the two hemispheres) that the 
great formations of limestones, for example, the alpine lime- 
t Etone, have ifieir sandstones, as the very generally extended 
I sandstones have tlieir limestone beds. Thin beds of sandstones, 
of limestones, and of gypsums, characterize, in all the zones, 
the deposites of coal and rock-salt or]inuriatifcrous clay (sidxUum), 
. isolated deposites, which are most commonly only covered by 
;the8e anall local fbnnations. It is by overlooking these ccmsi- 
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derations, which should be familiar lo «vtry practical geol<^iilt 
that the type of the great independe-nt furmatiooE has been r 
dered too complicated. 

The phenomenon of alternation manifests itself, either locall]^ 
in rocks, superimposed several limes upon each other, and ci 
-etituting a single compound formation, or in the series of foniu^ 
tions GonBidcred in their aggregate. It is either greenstones aai 
syenites, filatcs and transition limestones, beds of limestones aik 
of marl, that alternate immediately, or the whole is a system a 
mica-states, and of granular fcldspatliic rocks (granites, gneiBse4 
and syenites), which reappear among the transition deposit^ 
and which separate &om the primitive homonvmous ^system tb) 
greywackes and limestones with orthucerotites. For the &tt 
>knowledge of this fact, one of the mo^t important and leag 
studied of modern geognosy, we are indebted to the beautifii 
obsen'ations of Messrs Leopold von Buch, Brocbant, and Hauat 
monn. From the circumstance that, in the transiticai systeq 
granular rocks, perfectly destitute of organic remains, s 
to compact rocks which contain these same remains, it has b 
concluded by gsognosts of great name, that this alternation q 
shelly and not-shelly rocks, might extend beyond the deponte 
which we call primitive. It has not been merely asked if tb 
clay-slates, mica-slates, and gneisses, support the granites whid 
have been considered as the oldest; the question has also I 
agitated, whether greywackes and black limestones with c 
pores might not recur beneath those same granites. Accor^ 
to this idea, the primitive and transition rocks would only fun 
a ^gle deposite ; and the Jkst might be regarded as interui 
in a depo^te posterior to the development of organic I 
and which might penetrate to an unknown depth into the i 
rior of the globe. I confess, that no direct observatiou can i 
as yet addiiced in support of these opinitins. The fragments ( 
rocks which I have seen contained in the Uthoid lavas of the vo 
canoes of Mexico, Quito, and Vesuvius, and which are thouj^ 
to have been torn from the bowels of the earth, seem to beloi] 
; of granite, mica-slate, syenite, and granuli 
to greywackes and limestone with i 

the airangement of rocks the 
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mediarf, secondary antt tertiary deposltes. The natural limits 
of these four si/stems of rocks are the clay-slate with glance- 
.«oaI or ampelite and lydiaii stone, alternating with compact 
Imestone; and greywackes, the coa! formation, and the forma- 
lionfi which immediately succeed the chalk. In geognosy, as 
descriptive botany, the subdivisions or small groups of 
ilies have more distinct characters than the great divi$aons 

classes. It is the case vrith all the sciences; in which we ri 
■from individuals to species, from species to genera, and froia j 
ibeae to still higher degrees of abstraction. A method necei^" 
«uily reals upon differentli/ graduated abstractions, and tlie pas- * 
nges become more frequent in proportion as the characters are 
more complex. The transition or intermediary formations (rf 
Werner, which M. de Buch has first hmitcd with the sagacity 
for which he is distinguished {Moll's Jahrb. 1798, b. ii, p. 254.), 
are connected by the ampehtic clay-slates, the syenites with zlr- 
tons, tlie granite sometimes destitute- of hornblende, and the an- 
4hracitic mica-slate, with the primitive dcposite ; while the small- 
fr^ed p^wackes and madreporous and compact hmestones, 
connect them with the coal sandstones and limestones of the se- 
condary depoaites. 

Porphyries of very different formations have their principal 
■■eat among the tranation rocks ; but they break out, if we may 
ao speak, in considerable masses towards the secondary depo- 
tttcK, where they arc connected with the coal sandstone, while 
^ey penetrate into the primitive class only as subordinate rocks^ j 
and of little thickness. The progressive motion, or, if I may^ 
be allowed to use the expression, the extent of the osctUet- ' 
■tion of the serpentine and eupliotide, is very different. Those 
iliallage rocks, constituting many distinct formations, rarely co- 
hered with other rocks, stop short nearly at the lower boundary 
of the secondary formations ; towards the bottom they penetrate 
into the primitive deposites to beyond the mica-schist. The 
chalk seems to present a natural limit to the tertiary formations, 
which were first characterised by Messrs Cuvier and Brongniart, 
and justly, as depoMtes entirely different from the last secon- 
dary formations, described by the Freyberg School {Geogr. 
Miner, des Environs dcs Paris, p- 8. and 9.) Struck with 
the relations whieb exist between the tertiary depo^tes uid 
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the bods beneath the challt, M. Brongn'uirt lias eveo recent!; 
proposed to designate the tertiary furraatioos by the auauti 
upper secondary deposites, (Sur le glsemaU tkt Opkiatitha, 
p. 37). Compare also the very interesting geognosUcal discusEiims 
contained in M. de Bonnard^t Traiti des Rochea, p. 188, KIO^ 
-and 212.) 

The distinction of four deposites whicb we have succesaiely 
' 'awmed, and of which three are posterior to the development of 
^nic life upon the globe, appears to me worthy of beiog n- 
oed, notwithstanding the passage of some formations to o^ien 
^ rf a very different character, and notwithstanding the doi^ 
^ivhich several very distinguished geognosts have fouixled upon 

* these passages. The classification of deposites marks great 

* epochs of nature ; for example, the first appearance of some pe- 
^Ifiigic animals (zoophytes, oephalopodous moUusca), and the a- 
^inultaneous destruction of an 'enormous moss of monocotylc' 
'dons. It presents as it weit; points of rest to the miiid, and bj 
I* keeping tn view that the formations themselves are Dtuch lest 
p important than the great divisions, we have often od opptMrtO' 
*lihy, on advancing from high mountains toriajd the plains, of 

* observing the varied influence wliicb the associaritm c£ primi- 
'live and transition rocks, and that of secondary and tertiary 

ones, have exercised upon the inequality and configuration of the 

ground. It is omng to this mfluence, that the tt^ect uf tlie 

bndscape, the form of mountains and platforms, and the ch^ 

' cacter of the vegetation, vary less, when we ti-avel parallel ti 

' direction of the beds, than on cutting them at a tight a 

'■ {Greenough, Crit. Esam. of Geology, p. 38.) 

I continue, by following Messrs de Bueh, Fr^esleben, J 
chant, Beudant, Buckland, Raumer (fieb. voQ Nieder-Si 
1819), and other celebrated geognosts, to group the i 
dent formations according to the divisions, into priQiitive, 1 
tion, secondary, and tertiary dcpositea, without troubling n 
about the impropriety of the greater number of these' i 
nations. T continue to separate the clay (with lignites) supe 
in '" the chalk, firom that which is beneath it, and tl 

ch fhe more ancient secondary formations, 

tb by beds and groups of beds, so useful ii 

■da pQux&o£ uaa!t^ exAsat^ oug|bt>aetla,|)Ee)^ 
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the geognost, when be trica to rise to a more general point of 
view, from connecting these days and the cbalk with the Jura 
limestone, and from regardiog them as the last strata of this 
great formation, composed of calcareous and marly beds. 
The raferior beds of the chalk (tuffeau) contain ammonites. 
The limestone of the mountiun of St Peter of Maestrlcht indi- 
cates, as has already been observed by Messrs Omalius and 
Brongniart (Geogr. Miner,, p. 13), the passage of the chalk to 

'■older secondary limestones. Near Caen, according to the 
beautiful observations of M. Prevost, the clays beneath die chalk 

f contain those same lignites which ficcur. In greater quantity, in 
the clay which is situated immediately above the chalk : cerites, 
which bring to mind the coarse limestone of Paris, are seen in a 
liinestone with trigonias, placed between clays inferior to the 
chalk and the oolitic beds, I do not insist upon these particu- 
lar facts ; I mention tlicm only to prove, by a striking example, 
how, on bringing t<igetlier facts observed in different points of 

- the same country, the great phenomenon of akiTnalitm reveals 
to us the connections between formations which at first sight 
appesr to have nothing in common. It is the property of those 
beds which altei-nate with one aaother, of those rocks which 
succeed each other in periodical series, to present the must mark> 
ed contrast in the two lieds which immediately follow each 

- other. In geognosy, as in the different parts of descriptive na- 
tural history, the advantage of classificalions of variously gra- 
duated sections must be recognised, without losing sight of the 
nmty of nature ; and those who have contributed the most to 
the advancement of natural philosophy, have possessed at once 

- botii the tendency to generalize, and tlie exact knowledge of a 

- mass of particular facts. 

It has been customary to terminate the series of deposites by 
the volcanic rocks, and to make them succeed the secondary and 
tertiary, and even the alluvial deposites. In a system constructed 
upon the principle of relative antiquity, this arrangement seems 
to me to have little to recommend it. It is without doubt the 
case that hthoid lavas are spread over the most recent fonna^ 
tions, even over beds of gravel ; nor can it be denied that there 
exist volcanic productions of different epochs : but, from wliat 
I have observed in tlic Cordilleras of Peru, of Quito, and of 
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Mexico, in a part of the world so relebratet) for the trequeiK 
fiT volcanoes, it seems to me, that the chief site of subtCTiwiea 
firesisin the transition rocks, and beneath those rocks. I,have<iU 
served, that ali the burning or extinct craters of the Andes opa 
in the midst of trap porphyries or trachytes, (Berl. Abhandl 
der Kiin. Acad., 1813, p. 131), and that tliese trachytes ai 
connected with the great transition pctrphyj-y, and atfenitejbrma 
tion. According to this observation, it appears more natural I 
me to make the secondary and volcanic deposites to follow tl 
tran^tion deposttc in aparallel manner, and as by bisectioo. B 
this new arraiigement, the formation of porphyries, syenites an 
grey wBckes, or that of transition porphyries, syenites and grawta 
occurs connected at the same time ; lat, Willi the porphyries n 
the red sandstone in the secondary ooal-de}>osite; S^^ With tl 
trachytes or trap porphyries which are destitute of quartz, an 
mixed wirh pyroxene. I employ with regret the term voUarA 
tetTMn, not that I doubt, like those who designate the trachyta 
basalts and phonotites (porphyrschiefer), by the name of tra 
terrain, that all which I have associated in the volcanic terrai 
has not been produced or altered by fire ; but because seven 
rocks, intercalated between the (primitive 't) transition and m 
condarj rocks, might also be volcanic. I would ratlier wish tf 
avoid every (historical) idea of the origin of things, in a (sli 
tjstical) view of relative situation or aiperposition. At Skeei 
>n Norway, a basaltic and porous syenite, containing pyroxene^ 
is placed, according to the observation of M. de Buch, betwee 
the transition lUnestone and the syenite witli zircons. Itisi 
bed, not a dike ; and this is a much less problematical f 
menon than the basalt (Urgriinstein, Buch. Gcogn. .^^ 

124, and Raunier, Granit des Riescngebirgea, p. 70.) cotuxuaed 
in the mica-schist of Erobsdorf in Silesia. The trachytes, mt|| 
obsidian of Mexico, are intimately connected with the iran^tKA 
porphyries which alternate widi syenites. The amygdaloid bi 
ionging to the red sandstone, assumes, on the Continent < 
Europe, atid in Equinoctial America, all the appearance of a 
amyf '^i^. basaltic formation. M. Bone, in his intei'eflU 

ing . ue mir lEcosse, p. 126, 16% lias describedi 

pyra rites) included in the red sandstone. Witb- 

Q\a£ tegatdvng the origin of diese masses, 
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pr in general regarding tliat of all the primitive and- transitioa 
focks, we designate here, by the name of Volcanic Terrains, the 
\lBtt interrvpled scrice of rocks altered by fire. 

In drawing up the enumeration of the different rocks, I have 
nade use of the names most generally employed by the gco- 
piDsta of France, Germany, England, and Italy : in attempt- 
ing to perfect the nomenclature of formations, I should be ap- 
prebenmve of adding new difficultiea to those which tlie discus- 
lou of relative positions already present. I have, howeren, care- 
illy avoided the denominations, too long preserved, of under 
Bd upper Umeslone ; of gypsum of the ^rst, second, or third 
^laHon, of old and new red sandstone, &c. These denomioa- 
ions without doubt present a true geognostical character ; they 
Mve relation, not to the compositibn of rocks, but to their rela- 
jive age. Hovrever, as the general type of tlie formations of 
Europe cannot be modelled after that of a angle district, the 
leoessity of admitting parallel formations (sich verlreiende Ge- 
'wrgsarlen), renders the names o? first or second gypsum, of M 
K middle sandstone, extremely vague and obscuj-e. In on« 
XHintiy it is proper to consider a bed of gypsum or of common 
Hndstone as a particular formation ; while in another, it should 
be regarded as subordinate to neighbouring formations. Tlie 
ftagraphic(d denominal'wns are without doubt the best ; they 
l^ve rise to precise ideas of superposition. When it is said that 
% foimation is identical with the porphyry of Christiania, the 
bs cf Sorsetsliirc, the sandstone of Nebra (hunter sandstein)) 
^e coarse liniestune of Paris, these assertions leave no doubl 1 
b the mind of an experienced goognost, regarding the position i 
■hich IS to be assigned to the formation in question. It is also 
ly ulent convention, as it were, that the words sechsiein of 
Tkurifigia, Derbyshire Limestone, Paris Fomiatim, &c. have 
ken introduced into mineralogical language. They express a 
Bmestone which immediately succeeds the red sandstone of the 
Eloel deposite, a transition limestone placed beneath tlie coal sand- 
Hone, and lastly formations of more recent origin than the chalk. 
The only difficultiea which the multiplicity of these geograpliicat 
denumt nations presents, consist in the choice of names, and in 
tlie degree of certainty which may have been acquired, regard- 
ing the position or relative age of the rock to which the others 
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are referred. The English gcognosts look upon tlie cODtincnt 
tor their lias and ral marl ; the Gennon fur tlieir bu7iU saiid. 
gteitt and muschelkallc. These words present themselves in ihe 
minds of travellers assodated with remembraDces of localities. It 
b not of so much iruportance, therefore, to produce precise ideas, 
as to make choice of loc&lities generally known, and which en 
celebrated, ^ther by the working of mines, or by descnptive 
works. 

In order to diminish the effects of national vanity, and to^ 
tach new names to more important objects, I proposed a 1<; 
time ago, (1795), the denominations of Alpine Limestone, 
Jura Limestone. A portion of the High Alps of Switzn 
and the greater part of Jura, are without doubt formed of tlK 
two rocks : the names, however, generally received at the pre 
day, of Alpine Limestone (Zechstdn), and Jura Limestone^ 
should in my opinion be modified or entirely abandoned. The 
lower beds of the Jura mountains, filled with gryphites, belong 
to an older formation, perhaps to the zechstein ; and a goal 
part of the limestone of the Alps of Switzerland assuredly-a 
not zechstein ; hut, according to Messrs de Buch and Escbo', 
tran»tion limestone. It would therefore be better to choose lb* 
geographical names of rocka from among the names of isolateil 
mountains, the whole visibEe mass of which belongs only to s 
ungle formation, than to derive them, as I have erroneotnlj 
done, from entire chains. I have thought, and many geognost* 
have formed the same opinion, that the Jura limestone (carsi 
ous limestone of Francooia) was generally placed upon the o 
tinent, beneath the Nebra sandstone, {bunte sandstein), 
this sandstone and tlie zechstein. Subsequent observatii 
have proved, that the name of Jura Limestone had with i 
been applied to rocks which are very distant from the i 
buns of Western Switzerland; but that the true geogm 
place of this formation, (when there is not a suppression t£ i 
infenor formations), occurs above the Nebra sandstone, betw 
the shell-limestone (muscbelkalk, or the quadersandstein), 
the cbfllk- A geographical name, justly applied to several a 
logt '^nders us attentive to their identity of reladi 

pUg place which homonymous rocks ought to oo- 

tup ies, is not well determined except when the 



T 
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Ijtogmphical name has been Belected, after having acquired a 
perfect certwnty regarding tlieir position. Circumstances are 
tfie same with regard to the relative age of the molasse of Ar- 
govia, (nagelfluhe and of the Pima quaderuind stein (gres blanc 
of M. de Bonnard), two rocks of verj recent origin, which have 
been very well examined separately, but whose relations to each 
other, and to the chalk and Jura limestone, have only been illus- 
trated of tale. One may therefore bo pretty sure of having met 
in the New Continent with rocks identical with the molasse of 
tjuadersandstein, without being able to pronounce with ceriaJni 
upon their relations whh all the secondary or tertiary rock^ ' 

rocks are not immediately in contact, and are not covered 

depoutes of known position, their relative age can only 6^ 

ijecturcd from simple analogies. 

The terms of tlte geognostical series are either simple or con^ 1 

To the simple terms belong the greater number of thi . 

litive formations : the granites, gneisses, mica-slates, clay- . 

&c. The complex terms occur in greater numbetS ' 

the transition rocks ; there, each formation includes aA I 

itirc group of rocks, which alternate periodically. The terms 

f of the series are not transition limestones or greywackes, consti- 

f toting independent formations ; they are associations of clay- 

bXe, greenstone, and grey wacke ; of porphyry and greywacke ; 

ScF granular ateatitic limestone, and of conglomerates, composed 

\ti primitive rocks; of clay-slate and black limestone. When 

\ i&eae associations are formed of three or four rocks which alter- 

difficult to give them significant names,— names indi- 

ive cif the whole composition of the group,^-of all the partial 

iters of iho complex term of the series. It may then assist 

fedng the groups in the memory, to retrace the rocks which 

lominate in them, without being absolutely wanting in the 

SEogbbonring groups. It is in this nianner that the granular 

■leatitic limestone characterises the Tarantaise formation ; the 

eeywBcke, the great transition formation of the Hartz and of 

ne banks of die Rhine; the metalliferous porphyries rich in 

Jnmblcnde, and almost destitute of quartz, the formation of 

Mexico and of Hungary. If these phenomena of alternation 

iflKun their maximum in the tran»tion distncts, still tliey are not 

tbtirely excluded trom the primitive and secondary terrain.. In 
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bolh of these teiriuna, coinpies terms are mixed with the siraj 
terms of the geognostical seiies. I shall mention among the i 
coiidary I'ormations, the sandstone placed below tlie alpine lin 
atone, (the Nebra sandstone, bunte sandsteiii), which is a 
elation of marly tlay, sandstone and oolites ; the limestone whil 
covers the red- sandstone of the coal-t'ormation (the zecllstein ( 
alpen-kalkstcinj, whiih is a less constant assodation of limestooi 
of (muriatiferoiis) gypsum, of stinkstone and of pulverull| 
bituminous marl. In the primitive class we find the I 
first terms of the series ; the oldest rocks either isolated, ori 
> temating two and two, according as they are geog 
more approximated by tlieir relative age, or the whole threei 
temating. Thegranite some times forms constant assodatJonsw 
the gneiss, and the gneiss with tlie mica-slate. These alterq 
tions follow particular laws : we see, (for example in Brazil, « 
although less distinctly, in the maritime ch^ of Venezuela), t] 
granite, gneiss and mica-schist io a triple association ; but I h 
not found granite alternating alone with mica-slate, or gnoss 
mica-slale alternating by themselves with clay-slate. 

We must not conibund, and on this point I have often I 
^sted in the present article, rocks passing insetmblv to (1 
which are in immediate contact with them ; for example, 
states, which osciSaie between gneiss and clay-slate, with i 
which alternate with one another, and which preserve all t] 
distinctive characters of composition and of structure. 
D'Aubuisson has long ago shewn how chemical analysis apprcfl 
mates the clay-slate to mica. (Journal de PJiysiqtic, vol. 6 
p. laa. ; Traite (k Geognosie, vol. ii. p. 97.J The first, it 
true, has not the metallic lustre of mica-slate ; it contains a fi 
tie less potash, and more carbon ; the alex does not unite inH 
nodules or thin lamina> of quartz, as in the niica..s]ate ; but 8 
cannot be doubted, that scales of mica form the principal b 
of the clay-slate. These scales are so joined together, tbatthK 
eye cannot distinguish them in the mass. It is perhaps tluC 
same afBnity which prevents the alternation of clay-slates and; 
mic " for in these alternations Nature soems to favour tbej 

'terogencous rocks ; or, to make use of a figutt< 
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lof colour. At Mexico, I have seen dark greenstones, al- 
teniate thousands of times with reddish-white syenites, abound- 
ing more in quartz than in felspar. In this greenstone there 
were veins of syenite, and in the syenite veins of greenstone ; 
1)ut none of the two rocks passed into the other. (Essaipo^ 
tique sitr la NouveUe £spagne, v. ii. p. 593.) They present at 
the limit of their mutual contact, differences as marked as the 
porphyries which alternate widi the grey wackes or with the sye- 
«ites, as the black limestones which aJtomate with die transibon 
day-slates, and so many other rocks uf entirely heterogeneous 
iSompostion and aspect. Further, when, in primitive depoutes, 
ifDcks more related by the nature of their composition thsQ by 
'tfaeir structure or mode of aggregation, for example, the granites 
;aad gndsses, or the gneisses and mica-schists, alternate ; these 
locks do not by any means show the same tendency to pass in- 
9o each other, as they present, when isolated in formations which 
xre not of a complex character. Wc have already observed, that 
often a bed 0, becoming more frequent in the rock <e, aimounces 
to the traveller that the simple formation a, is to be succeeded 
by a compound formation. In which x and ^ alternate. Farther 
OB, it happens, that fl assumes a groater development ; that » is 
no longer an atrernating rock, but a simple bed subordinate to fi, 
md that this rock ^ shows itself alone, until, by the frequent 
, i^ietition of beds y, it becomes the precursor of a compound for- 
SOatioo of ,8, alternating with y. We might substitute for these 
j.'B^nB the words granite, gneiss, and mica-slate ; those of por- 
fhyiy, grey wacke and syenite ; of gypsum, marl and fetid liiner 
1 lltone (slinkstein). Pasigraphic language has the advantage of 
^igraieTBliziiig the problems ; it is more conformable to the wants 
of geognastical philosophy, of which I attempt to present here 
V the first elements, in ao far as they have reladon to the study of 
i|-4he superposition of rocks. Now, if often between formations 
iM'hich are ^mple and very closely allied, in the order of their 
«-*elative antiquity, between the formations », ,8, y, there occur 
jv.Compound formations interposed, w3 and ^y, (that is to say a. al- 
ternating with /3, and ^ alternating with y) ; we observe, also, 
although less frequently, that a fortnation (for example *,) as- 
. nimes so extraoi-dinary an increase, that it envelopes the forma- 
Vpfc. X. HO. ^. APKII. 1824. R 
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tioa ; and tliat $, instead uf eliowing itself at aD indepoi;, 
dent rock, placed between a and y, is now nothing but tt bed ii 
a. It is thus, ihat^ in Lower Silusia, the red-sandstoue contaiflf 
the fmumtiun ui' zechstein ; for the limestone of Kunzendorfy 
filled with impresMoos ol" fishes, and analogous to the bituoui^ 
nous marl abounding in fishes of Thuringia, is entirely de4 
veloped in.thecoaHbrmation. (Buch, Beoi.vol. i, p. 104. 167.* 
Id, Heisenach Norwegeu, vol. i- p. 158. ; Raumer, Gebirge va 
Niedersihlesien, p. 79.) M. Beudant, Voif. Miner., toI. ui 
p. 188.. has observed a similar phenomenon in Hungary. I] 
ether districts, for example, in Switzerland, at the southern ei 
tKiWty of Saxony, the retUsandslone disappears entirely ; lif 
tntJEe It is replaced, and, so tu speak, overcome, by a prodigiot) 
development of greywacke or of alpine limestone. (Frieslebcj 
Kujtfersch. p. 109.) Xhese«llectsof the alternation or uiiequi 
development of rocks, are so luucli the more worthy of atteniitfllj 
that tlieir study may throw ligiit upon some apparent deviaiioc 
from a generally acknowledged type of suprposition, and thi 
it may serve (a refer to a common type the series of position ob^ 
ser\-ed in very distant countries. 

In order to designate the formations composed of two rocica 
which alternate with another, I have generally preferred t 
words granite and g^mssy syenite and greenstone, to tll| 
ifiore. commonly adopted expressions of granite-gneiss, ^ftmjH 
greetistotie. I was apprehensive that this ta£t method of c 
nating formations composed of alternating rocks, might r 
give rise to tJie idea of a pa-'^i^age from granite to gn^ss, 
syenite to greenstone. In lact, a geognost, whose works tipc 
the trachytes of Germany have not been sufficiently apprenat? 
M. Nose, has already made use of the words granitt-porph^ 
and porpki/ry-granitea, to indicate varieties of structure and a 
pect, to separate the porphyritic granites from porphyria 
which, from the frequency of crystals imbedded in the n 
presents an aggregational, a true granitic structure. By adopi 
ing the denominations of granite and gneiss, of syenite and p 
pHyr''^'"' •^"-f ywacke and pocphyry, of limestone and day-slatej 
not " 'cgarding the nature of the complex terms a 

, *e ' ies •. 

U Gwgnoali^ue par Baron Aleiaadre dc Humboldt. 
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M. Humboldt next proceeds to consider the natural history of 
fixteil orgatiie remmns, as connected' with formations. This Very 
interesting pkper on petrifactions, has already appeared in No: 
xviL of our Journal. 



Art. VI. — Description, of a newly discovered Tempky ai 
Ciidachio, in Corfu, In a Letter to Sir James Macgrioor, 
Knt. By Samuel Roe, Esq., Surgeon, 78th Regiment. 

My Dear Sir James, 

OiNCE I had the honour of seeing you, I have not observed 
any- thing which demanded particular notice at this station; 
which was not more or less professional, and consequently re- 
ported to you through my superior officers. But of late, the 
Ruins of a Temple having been discovered, of very remote date, 
it has excited the interest of all travellers, and of others, who have 
visited the spot. 

I beg to lay before you the fullest account of the ori^, si- 
tuation, extent, and present state of it, which it is in my power to 
give in the compass of a letter. - In doing this, I am much in- 
debted to Colonel Whitmore, the Commanding Officer of En- 
gineers on this station, under whose orders the excavations have 
been carried on ; and, as they still work at the ruins, I shall ac- 
quaint you vrith any other discoveries which may be made from 
time to time. 

During last autumn, the springs in the island (which usually 
supply the Navy with water) being unprecedentedly low, the en- 
gineers were employed to ascertain how far their ancient sour- 
ces could be recovered. In this search for the feeders of the 
fountain, the fluted shaft of a Doric column, rising above 
the soil, attracted attention. It was found in situ^ and fur- 
ther excavation exposed the ground-plan of a Temple, situate 
63 feet 6| inches above the fountain, and about 99 feet 6^ inches 
above the sea. 

I shall now endeavour to describe to you the situation of sur- 
rounding objects. About two miles from Corfu, in a SE. di- 
rection, is the high ridge of Mount Ascension, composed prin- 
cipally of sandstone, and covered thickly with luxuriant olive 

r2 
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trees. To the northward of thU mountain, a small ba^ is form- 
ed by the sea, where boats approach the shore, to water at the 
Snintains, supplied by springs, which discharge themselves 
the bottom of a natural ravine, between two hills of sandstoDei 
and 36 feet above the sea. In the hottest season, they produce 
5480 gallons of water daily. About half way from the sum- 
mit of Mount Ascension to the <tea, were found the buried 
Ruins of Cadachio, anouqueducts nf considerable extent. 
The edifice was Doric ^saatyle, and stood E. SE. and 
W. NW. The six columns which supported the pediment, on 
the land side, and seven of the lateral ones, though mtidi dfr 
fayed, were In their places, but the renuunder, and nearly bd| 
^e cella, had fallen into the sea. 

, In its ori^nal state, the peristyle probably consisted of llur^ 
^lumns, standing on a stylobate of two steps. The divit 
if the cell cannot now be traced, but a remarkable erection slill' 
exists within it, and seems to jMiint out the ^tuation of the aluzji 
which was coated with some foreign substances. The inteq 
columniation is diastyle. The zopboros or frieze is totally want- 
ing ; and the corona, which is not Doric, as well as the epsty^ 
Uum or architrave, exhibit no remuns of guttte, n^uls, or mii< 
tules. 

The abacus is plain, and the echinus flat, Uke those of th«. 
beat examples; the flutes, which are twenty in number, pas 
through the hypotracheliuni or neck, which is cut by two 
grooves, The walls that remain of the cella ai'e hut two courseif 
or about 2 feet 9 inches above their foundation, aud the only 
trance appears to have been un tlic sea side. 

The general Dimensions of the Building are nearly as foW 



Breadth of ihi^ Cell, 
IJo. of Ihe Portico, ei 
Upper dlameler of Ihi 
Lower diameter, 
Ud^of the Shaft, 
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Ft In. 
Ue^ of the An^faitrave, - - -16 

— ^ of the Comioe» • - - 1 

Taenia, - 4| 

fireadth of the Pteroma, or Ambulatoty* at the sides, 5 6 
Do. on the land front, • • 7 4 

Udjght of the upper step, - • - 1 1 

Do, of the lower step, - - - 1 

Head of the lower step, - • - 10 

Height of the centre stone of the Fastigiuni or Fediment,6 . 1 

It is observable that all the columns were found erect, wliile 

die superstructure had fallen outwards, on different levels, in 

die earth, that has gradually buried the building, which proves 

die decay to have been gradual ; for, had it been effected by 

earthquakes or by design, the fragments would have encumbered 

the ori^nal pavement, and the columns, which were not secu- 

led to the stylobate, must also have fallen. The Temple was 

oovefed with tiles, in the usual manner, and many have been 

found with names impressed on them, which were probably those 

of the Chief Ma^strates, when the work was commenced or 

renovated. Amongst them are these : 

Eni AFI2TOMBNH2 Under Aristomenes. 

Em eBPSiA Under Thersia. 

EniAAMONOS Under Damon. 

Em APISTBA Under Aristea. 

Em 0IAONIAA Under Philonidas. 

ETr.OlEMOT 
Em IIAIYHE 

— On the cover of an oil jar, \ A 

— On several tiles, Q and A — 

The forms of some of the letters mark a very distant period. 
Mustoxidi, in his History of Corfu, imagines Aristomenes to 
have been Chief Magistrate during the Peloponnesian War ; 
but a sure criterion of the antiquity of this Temple may be 
found in the proportion of its columns, — their diminution,— 
the grooves in the hypotrachelium, — and, if we may presume 
the frieze to have been of the usual height, in the altitude of the 
entablature, which would have been about four modules ; and 
these agree with those of the Parthenon and Temple of The« 
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seus at Athens ; so that Colonel Whitmore says, that we are 
authorised to fix the date of its erection some time in the 
fifth century before Christ. About 9, feet distant from the ades 
of the edifice, two wells have been discovered ; they are between 
SO and 40 feet in depth, and lead to subterraneous aqueducts. 
These canals arc on an average 6 feet in height, 2 feet 6 inches 
in breadth, and have been explored by the engineers to the ex- 
tent of 1400 feet. Their primary object was the pres^ratioD 
of the Temple. Their sepondary one, to conduct the springs 
in Mount Ascension to a more remote point These aqueducts, 
and the Temple, are evidently referred to in a marble esnsting 
in the Verona Museum. It has been translated by Maffei, from 
the original Doric dialect, into Latin, and by Musto»di from 
the Latin into Italian. The inscription commemorates the 
sanction of the Corcyrean Republic for the formation of certain 
public works. 

It details the cost of Un, lead, brass, cartage, excavation, and 
workmanship ; the expence of a brazen serpent, of nitre or 
nitron, for the altar ; the erection of an obelisk, and of a wall 
built by Metrodorus ; the Judges and Magistrates, both within 
and without the city, approve in it what had been executed; 
they state the renewal of the roof of the Temple ; the abduc- 
tion of the water courses, lest the force of the springs should 
injure the retmning-wall, and (although much is defaced and 
wanting) they intimate, that the impetus of the flowing waters 
was to be diverted from the Temple towards the docks and store- 
houses. Maffei further supposes it to enjoin, that the cippua 
of a god, whose initial A only is indicated, should be carefully 
placed within the Temple, and imagines, that the brazen ser- 
pent before mentioned, marks the divinity to have been JEscu- 
lapius. Mustoxidi translates this passage literally, as well as 
the remarks drawn by MafFei from Pliny, relative to the nitre 
for the altar. But the tablet, unfortunately for the former hy- 
pothesis, does not contain a word correspondent with cippus, or 
an expression intimating the removal of any thing belonging to 
a God ; and, perhaps, the more simple interpretation would 
have been, that the Judges and Magistrates direct their decree 
to be inscribed in ccJumns, or in the columnar manner, on the 
wall of Mclrodorus, over against the Temple of the God A. 
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k< The cblumnar manner of writing was adopted in llic public 
lecrees of llie people, estimetes for public works, &t^ If this 
leading is admitted (which CVilonel W. does admit), it will dp^ 
pray the difficulties of Maftei's conjecture, tliat the decree W^ 
Ifa) be inEcribed on a column, and placed on a watl. , , 

It is worthy of being remarked, liow precisely the situation of 
this building accords with the inscription on the Verona Tablet : 
First, There is a Temple plated, tuntrary to common practice 
in a ravine, and subject to the injury of subterranean watcri^ 
Secondiy, A relaining-wall is built, to lessen their bad eft'eijts,; 
Thirdlt/, Ai}ueducts are formed to draw the uprings frotp ,lhe 
EmndationB, and conduct them, on the highest possible leve], 
i)r a distant purpose : AitA^fuurthh/, the Temple contain^ i^i 
iltar, for which iiitron was purchased. Colonel W. remf^ks, 
If The ancuents possessed such an imperfect knowledge of, ;d^ 
bon or jiitre, tliaC natron, another name for soda, js generally 
n-esumed to be lliat which Pliny and his predecessors styled 
jilitron ; aad it ia very eingular, that the altar still exhibits, after 
lie lapse of 22 centuries, fragments of a coating that appears 
Ed contain soda, in the earthy matter composing it."" This suU- 
ttance which the C<Jonel speaks of, is chalk. 

With respect to the divinity ; the letter A, and the hi'azeti 
serpent, would equally mdicate Apollo and ^sculapius ; and, 
in conjecturing on this point, I should prel'er (as the Colonel also 
does) the former, from the consideration of the existence in ari- 
oent times of a fouiittun, which must have been supplied from 
the same springs, about 700 yards distant from the aqueducts, 
And was called the Pythean Fount, — POOsnrOAlor. 

Tbe excavations of Cadachio have further brought to hght 
•everal female heads, in terra cota, lachrymatories, brazen pa- 
'ifxte, Bcarabffii, glass-beads, pottery, ivory, copper, iron, and 
Head, a brass wheel, heads of arrows, rings; and a multitude of 
icmns, amongst which are some of Epirus, ApoJlonia, Corinth, 
Syracuse, and Corcyra. With respect to the articles usually 
Udeposited in tombs, but found on the site of the Temple, it ap- 
fgiears toColonel Whitmore, that its position, being in a ravine and 
.■water-courscjany light substance detached from the neighbouring 
L liills would be carried down by rains, till meeting such obstruc 
[ JioM as tJie wails of the celJa or slyJobate of the Temple, they 
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would be buried.under fresh depontes, by a ocMitinuatian of fle 
same agency. If, therefiire, it may be presumed, that the sides 
of the Cadachio ravine have be«i denuded and prec^Htous, thi^ 
would be calculated for the excavations used as j^boes of sepul- 
ture by the early Greeks; in which case we should be warnmU 
ed in coiicitiding, that they might attract the curioaty of the 
Boman Conqueror, who, already elated by the plunder of Cc^ 
lintUlm tombs, would naturally expect from It Corinthian oolo^ 
ny the necro-corynthes, or mortuary vases, that found such eager 
purchasers among their wealthy patricians. 

Thus, in pursuit of richer relics, the lesser would be neg^ee^ 
ed, and, being once dilapidated, become subject to the impuk 
of the torrents. 

An unexpected opportunity of writing to England having oc- 
curred, I have been obliged to draw up a hurried description of 
the ruins, from my irr^ular notes, and without a plan of tbe 
building, which I had intended to submit to you. 

With every sentiment of esteem, I remain, most reqpectfiillj 
yours, 

Corfu, \ Sam. Roe. 

May 13. 1823 



.} 



Art. VII. — Astronomical Observations made at Paratnatta in 
1823. By his Excellency Sir Thomas Brisbane, K. C. B., 
F. R. S. Lend. & Edin. &c. &c., and Mr Rumker. Com- 
municated by the Authors. 

JL HE following astronomical observations, conununicatcd in a 
letter to Dr Brewster from Sir Thomas Brisbane, consist, 

1. Of the Eclipse of the Moon of January 26. 1823 ; 

2. Of Occultations of the Fixed Stars ; 

3. Of Eclipses of Jupiter's Satellites ; and, 

4. Of a comparison of these Observations with the calcu- 

lated results, in order to determine the Longitude of 
the Observatory at Paramatta. 
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July 10. " Pitcium, - • ImmenkNit S 1 0,iS Sider.TliM. 

f ImmenioD, 19 35 36^ Mean Time. 

A«g.l«. EcKpeeoftheSuii, - tE„,„^^ gg 8 40,60 

Oct. 22. . - Immersion, 22 29 9,8 8ider. Time. 
1823, 

Jam 20. 1 Arietfa, ... S 47 55,T5 



Fek. i, Antares, 



{Immersion, 17 56 9,88 
Emersion, 19 17 57,38 



3. Eclipses of Jupiter's Satellites, 
1621, 
Dee. 8. Emersion, - - 12*' 20' 25^,5 I. SatelUte, Mean Time. 
14. 12 5 13,3 II. 

1822, 

Jan. & 9 11 42,8 II. 

9. 9 1 17,2 I. 

Aug. 16. 15 21 44,85 IL 

16. 18 16 31,85 I. 

Dec. 13. 10 13 53,0 I. 

4. Comparison of Observations Jbr the Longitude, 

Of the Occultations, only those of Antares and the Eclipse 
of the Sun are calculated (by Comp. with N. A.) : the Longi- 
tude of the Observatory at Paramatta thence inferred will be, 

Longitude of Panunatts. 

( per Immersioii, 10*^ 3' 56'',0 
Occultationof Antares, April 10. 1822, i ^ . .^ . 

' i per Emersion, 10 4 7,42 

Eclipse of the Sun, August 16. 1822. | P^' beginning, 10 4 30.1 

^ ^ I End, - 10 4 17,2 

Occultation of Antares, February 4. 1823, per Immersion, 10 3 59,1 

The Emersion was too late in being observed. 

Longitude by a great mmiber of Lunars, - - 10 4 5,13 



Longitude of the Observatory at ParamatU, 10 4 9,16 



Aet. VIII. — An Account of a Map of Koslianpri. By Fkak- 
cis Hamilton, M. D. F. R. S. & F. A. S. Lend. & Edin. 
With a Plate. Communicated by the Author. 

JL " ^ of Koshanpri, Plate VIII. or of the country of 

the Mrelap-shan, I obtained from the slave to the 

the >f the kingdom of Ava, who has been already 

of te the country which it represents, I have previ- 
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Journal, included in the territory of the MreUp-shan, be e 
dudes in this particular map of that territory, which confirn 
what 1 have already said o>n that subject (Phil. Joum. vol. i' 
p. 31.) ; and io this case the proper territory of the Tfuluof 
or Kasi Shan, must have been larger than even i 
kingdom of Ava. But. altliougli the princes of the Tului 
(Nora of Asam) may have at one tune governed this large ten 
tory, and even extended themselves along the Brahmaputra I 
Asom, to which they gave princes ; yet their territory s 
ways to have been chiefly inhabited by rude tribes, and tfafl 
aeldom thoroughly gubjeetc<l to the princes of the Shan race. ' 

It is much to be regrett»l, that the compiler did nut lay d 
any of the rivers by whicli this territory is watered. Tiiey M 
I understand, numerous. Ho also represents as a mere nd 
the hills bordering the kingdom of Ava on the west, concerniq 
which I have already given my opinion, (Phil. Journ. vol, i 
p. 85). 

The Shan men, it is said, never work, and it would be e 
adered as a thing very shameful to a woman for her husbandlj 
be seen at labour. The men continue alt day in the house al 
ing and smoking, while the women toil in the fields. 
poor creatures shave their heads, which, irith their bard ltd: 
must in a great measure destroy their personal attractions, , 
thus reduce them to mere drudges. The cultivators do not lii 
in villages, as is usual in India and Ava, but in scattered 1] 
tatigns. Their chiefs or zabuas have large cities, frcHB when 
they take their titles, and are hereditary ; nor are they uauaU 
removed from their office, except when a complaint is made b 
tbmr subjects to the King. Should the complaint be jude< 
well founded, the next heir succeeds. In coses of mental ii 
cility, or minority, the King appoints a. temporary i 
They pay a fixed tribute, and at the Court of Ava take p 
dence of the Wungris or principal ministers, although they t 
no authority except in their own territories. 

I did not learn the proper names of the £osbanpri or Mil 
Pfoyw " -baa, which are usually mentioned in the 1 
title8,i understood, alluded entirely to the temto 

of the 'Ligh, when we were at Ava, I- bad reai 

to Ihi] ithority, that this territory bad been si 
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difided into eighteen lordships, governed by so many chiefs 
(abuas), thus rendering these tributaries less fonpidable. The 
ilsve even alleged that this number had been increased to twenty-* 
two, via. Taunbain, Seinni, Sounshs^, Sibo, Main Doun, Main 
Gain, Rapzauk, Main Piein, Lsehkhia, Puefla, Gnauxbue, 
Sgpit, Naunmun, Kiainkoun^ Zaga, Kiainghan, MoBBiSH and 
Junzalttn^ of whch those in Italics are not included in this map, 
and those in capital letters are powerful chiefs. Kiainkoun^ 
however, I have little doubt, is the same place with that called 
Caintoun in this map, and in that published in tlie fifth volume 
<^ this Journal, the characters being very much alike. Jun* 
alien, therefore, in a detached comer between Pegu and Siam, 
ii perhaps the only place of note here omitted. 

On the whole, the relative situations and bearings of the pla* 
018 in this map, seem to deserve more attention than those in the 
JDBps by the native of Taunu (Phil. Joum. vol. iv. p. S.) ; but a 
cweful comparison of the distances in both authorities, as well as 
in several others, will be necessary to give any confidence. 

The last place in Ava proper on this map is called Zabbhieh- 
Qago, but tliat town is on tlie opposite side of the river, and it 
is the custom-house that is laid down here, as well as in the mi^ 
fay the Zabua of Bhanmo (Phil. Joum. v. iii. p. 40). In the 
map of Asda, Mr Arrowsmilh mistaking Z for L, Zabbhaelmago 
has been called Labenagoa ; but it has been placed on the pro- 
per side of the Erawadi, only a great deal too far north. 

The ruby mines laid down N£. from Zabbhaehnago are near- 
ly in the atuation where the native of Taunu places Momeit, 
aa I have mentioned in the account of his map (Phil. Joum. 
voL iv. p. 86.) ; for tliey are about as far from Zabbhaehnago as 
the latter is from Amarapura, that is about 60 miles ; but Baba 
Sheen, the Armenian who managed the revenue of the great 
ptovince of Hsensawadi, and who escorted the British Embassy, 
said, that these mines were nearly opposite to Kiounmraun, and, 
of course, should bear SE. from Zabbhsehnago, and not NE., 
aa represented in this map. At any rate, they are among the 
mountuns of the Shanwas, and in that great forest, which is ^si- 
tuated between the cultiv^ited banks of the Erawadi and those of 
the Mringngaeh, and which has been called Pahimapan (Phil. 
Joura, V. iii. p. S67. v. iii. p. 85). The distance between the Era- 
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wsdiand Mringng^li, running parnlU'l to each other from noTtb' 
aouth, may be 88 geograpliicsl mili^s, nml allowing 10 uiiWft an IJ 
Bide of each river lo be a cultivated vnlley, we shall havel 
geograpliicol miles for the width of this forest, aiici its li 
from north to south is probably alioiic TO miles. All the 
tribes occupying this mount^nous space, and the valleys win 
log through it, seem to be subject to the Zabua of Mt>m«t, wi 
is one of the most considerable chiefs of this title ; but he ceei 
to hare been included by the slave among the Shan uf tha ti 
hing race, as he is not mentioned in this map, representing d 
Shanwa or Mrelap Shan territory (Phil. Joum. vol. iv. p, 91) 
Between the Mringngteh and SaJuien, is also a space oTabdl 
the same width, the whole of which, after leaving the valleyf 
the banks of the former, seems at one time to iiave belonged! 
Laos ; and among its mountains towards the norih are the 
able mines of Itodun?n, taken not long ago from the Cbia 
(Phil. Joum. vol. iv. p. 79.), and protlucing gold, ^Iver, a 
rubies. I'he southern part of this space is occupied ^t 
Shan called Palaun, who pickle tea-leaves (Phil. Joum. viol 
p, 86.), and are probably subject to the Zabua of Seinni, a 
fill chief, whose capital is placed between tlie Mringngnh a 
Solufen, near where the territory of the Slianwas Aridens to i 
fiiU extent. Farther north it is chiefly confined to the valley 
&e Mringngieh, in which are Taunbain, M^nboun, Sibhe, m 
Sounzhceh. t • 

The most important situatioti in this map to ascertain is that 
of Dhanukia, tlie ferry on the route lo Zienmie, If wei fissi 
the course of tlie Salueen half a degree farther east than it 
stands in Arrowsmith's map of Asia, as I have proposed 
Joiim. vol. X. p, 63.), and take a situation on that 
distant (thirteen days' journey) from Amarapura and Tatftm, 
represented in the accompanying map, we shall have this 
in about 98" gff E. and in about 20" 4^ N., about 
graphical, or 139 British miles, in a straight line from At 

. pftira Mid Taunu, and 90 geographical (104J British) miles. 

F jW 'arther, the day's journey on this map, in great 

San 'bout 10' miles ; from whence some estii 

ms^ e real distances between the different pi; 

by] allowattce for the winding of the roads 
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part of the second branch. As the gas accumulates in t 
branch, it displaces the hquid, which asrends in the other. 11 
desceDding part of the second branch, however, will still r 
filled with liquid, which is now to be run back into the fi 
branch, by elevating the shut end of the tube somewliBt h 
than the second angle. In this manipulation, the sjnlling of 1 
quid from the open mouth of the Urst braticli, or the introdo 
don of atmospheric air into the gas, through the same bra 
may be avoided, because the second is greater tiian the first a 
of the tube •. 

When the operator wishes to collect any of the gas in a w 
rate vessel, he dips the inferior end of the descending part< 
the second brauch beneath the surface of water, or mercury, 1 
cording to the nature of the gas evolved. The stopper or co 
D is then to be taken out, when the gas will issue from ll 
mouth of the tube. When a suflident quantity of gas has be 
collected, the stopper or cork ia replaced. 

Several tubes, such as have been just describe*!, may be p 
in longitudinal slits mitde in a wooden b(»ard, which, for the a 
of convenience, should be attached in a horizontal position to tt 
upper edge of one of the sides of an oblong pneumatic trougll 
A trough and shelf ol' a convenient size, together with onei 
the tubes in its place, are represented in Fig. 8. The inter 
measurement of this trough is 7 inches in depth, the samet 
width, and 10 in length. £ is a horizontal shelf, with 4 sBti 
for holding the same number of tubes. The extremities of tU 
shelf rest on the end-boards of the pneumatic trough, prolongq 
beyond the trough itself. Within the trough, and on the n 
next the shelf for holding tlie tubes, another shelf F is placcfj 
like the common ^helf in a pneumatic trough, at the depth Q 
an inch or two. This shelf runs the whole length of the t 
viz. 10 inches, is 3^ inches broad, and has sHts cut in il 
Bponding to those in the other shelf. When any of the g 
be transmitted from one of these tubes into a receiver, this i 

part C Ibrtna a greater angle with the osMnding ( 

than the two branches du with each other, though the I 

be taken (ox the greBtest, because it ia more rounded^ 

auftle is not formed, the two branche* bdng imiled ■ K 

1 oftub*, in a portion nearly hariMftta!. 




Jin- ejpfrivienling upon small quantitiea of Gases. S53 
placed on the slit'lf within the trough, die descending part of the 
eecond branch dips beneath it through one of the slits in that 
shelf, and, on the stopper D being withdrawn, the gas ascends 
from the tube into the receiver. Wine-glasses and small phials 
jnay be conveniently employed as receivers. If a mercurial, in- 
stead of a water, pneumatic trough be employed, the gas within 
the tube may not be able to make its escape through the de. 
scending part of the second branch, on account of the pressure 
of the mercury ; but if tlie upper oriUce of the first branch be 
corked, the gas will be forced to pass along its proper course. 
I When the experiment requires the application of beat, a pot 
\ filled with hot sand may be placed beneath the shelf E, the cur- 
vature of the tube being sunk in the sand. 

The descending part of the secowd branch sJiould be of such 
B length as to dip beneath the surface of the liquid in a pneu- 
matic trough, and, if the whole tube be 10 or 13 inches long, 
I the lengtli of this part should be from 2 to 2 J inches. This part 
[-must be shorter than the ascending part of the same branch ; 
(for when the stopper is taken out, in order to procure gas, the 
i|iressure of the atmosphere becomes equal on the surfaces of the 
I'liquidintheiirst branch, and in the ascending part of the second; 
Kthe liquid, of course, rises to the same perpendicular height in 
K^th. If both parts of the second L»'auch were equal, some of 
i-the Uquid might pass over the second angle, and be lost in the 
fmeumatic trough. The first branch should be large enough to 
told- the whole of the liquid contained in the second, so that 
frhen the inferior orifice of the de&cending part of the second 
liranch is closed, there may be no danger of the accumulation of 
^as forcing a quantity of liquid out at the upper orifice of the 
tube. After the tube is made, if the first branch is found to ^M 
bot euSciendy capacious, it may be made to hold more liquid 
py blowing out ^tart of it into a globular form, as represented in 
[the figure. 

The lube which I described in a former communication *, and 
the one which I have described in the present, being boUi ttent, 
it will be necessary to give to each a distinct name. Perhaps 
the name Sealed Bent Tube may be appropriately applied to the 
first, and Open Bent Tube to the present contrivance. 




* See p. 53 of Ehii volume. 
ai'BiL 1824. 
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The structure of ttie open bent tube may be somewhat v 

id the tube be sttii equally adapted to its purpose. Thus tl 
descending port of the second branch may be left open, and i 
stopcock placed iu the second angle. 

The advantages of the open benl tube are nearly the si 
but greater than those of the sealed bent tube. The formatioB 
of the smallest quantity of gas is detected by it, and the great 
advantage is gained of l)eing able to ascertain the nature of the 
gas evolved at any period ol' au experiment, unaltered by a 
tnospheric air*. 

About two years ago, whde endeavouring to discover thj 
quantity of oxygen in the yellow and red substances produced 
by exposing phosphorus to heat, or for a long lime to light, I 
thought of such tubes as I have described in my first comrouob 
cation, in order to detect with accuracy the quantity of g _^ 
evolved by the nctipn of nitrii; acid on the substances mentliHied 
My inquiries did not prove altogether satisfactory, but I s 
found that the lubes were exceedingly convenient for performin 



* Aner ibE account oC [he iiealed bent tube* wai corrected for the pr< 
Kxved, in Dr Ure's Chemical Dlclionary, uniler the article Carbonate, st 
whicb had previounl; escaped xay notice, o! an InElrumeat inienled bj bj 
bcBM s coniidenible rcMmblance lo mine, though It is only adapted lo a 
catA B« recommenda it eiciusicel;r tiir discovering the quantity of gas 
ttam a carbonate. U; means of murlallc acid. It coosIbib at a gtaKs-tube, of I 
same strength and diameter as that usuaJI; euijiloyed Tor batometerB, having t 
«nd blown out into a strong «gg-*hflped bulb, about 2 inches long, and 1 J Inch wt 
The tube ia recurved like a sjphon, and its other end is left open. In luiDgll 
inaCrument, the Doctor llrst introduces a small bit of the carbonate into the entl 
tube, and makes it slide along to the globular part. The whole tube ic tliea fll 
with mercury, through which he subsequently contrivcB lo pnBS a quantity of: 
hlted muriatic acid, snlScicnt to dissolve the carbonalc. Ah diluted muriatic a 
baa no action od mercury, at ordinary temperatures, all the gas evolved mnat 
eaibonic acid ; and, as the Doctor ascertains the capacity of the bulb, and g 
duates the straight part of the tutie between the bulb and the betid, he ia able 
determine nith great accuracy the quantity of carbonic acid rontained in caleara 
tgar, and loine other carbonates. B ut as the curvature of his instruioent b i 
dilated toward its shut branch, any gas evolved near that curvature cannot be < 
kcted with any d^ree of accuracy. Tn order to collect gas with his 
mvenr ' "mploycd, to confine both the add and tbe substance acted I 

flw ah 'ore, it can he of no use when the add employed act 

'mmcndcd by me can be employed in experiments 
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nqjenments with a considerable degree of accuracy, on the evo- 
lution and absorption of almost tiny kind of gas. Subsequently, 
flading that it was often desirable to ascertain the quality of gas 

!volved at different stages of a process, I thought of the varia- 

ion which is the suhject of the pi-esent paper. 

Paisley, ) 
Dexember 2. 1823. j 



Art. X- — On a New Species qf'Dotihle Befracti<yii, accompany- 
ing a remarkable Slmeture in Analcime. By D. Bkewster, 
LL.D. F.R.S. l_.ond. and Sec. R. S. Ed.» Communicated 
I ' by tbo Author. 

"A HE mineral to which the Abb^ Haiiy has given the name 
iS Analcivte, has been ranked among those crystals which have 
flie Cnbe for their primitive form. No distinct cleavage-planes^ 
however, so far as I t^n learn, have been observed in it. CiyiU 
blk^lFapbers presumed that such planes must exist, and, allov- 
ig conjecture to supply the place of obser\'ation, they considered 
lAnalcime as differing in no respect from other crystals of the 
le series. This opinion was first rendered doubtful by the 
rrvation which I made many years ago, that at ' thicknesses 
ffil ■jgf'^ of an inch, it displayed a considerable action upon pcJar- 
id light ; but though this fact indicated somediing singular in 
CJTganization, yet, owing to the great difficulty of obtuning 
specimens, I have been baSIed in repeated attempts to 
ivestigate its structure- 
Having lately received from the Rev. Dr Fleming some veiy 
isparent crystals of Analcimo from the Macdonalds' Cave in 
Island of Eigg, and having also been favoured with a very 
specimen from Montecchio Maggiore in the Vicentine, 
trough the liberality of Mr Heuland, I have been enabled to 
le the inquiry, and have obtained the results which it is the 
ject of this paper to describe. 

* TbSi paper is an abatract of the original one, which was read bErore the Royal 
:ielr at Edinburgh on the Tib January IBS!, and will appiiar in Vol. X. Fut I. 
It their Tianaaclioiv!, which is en the eve of publication. 
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The most comiDOD form of the Analcime is the icontetnAtt 
iron, B solid contained by twcnty^tr equal and similar trapc 
Bums, aod fonueil by three truncations on the eight solid anglfi 
of the circumscribing cube. If wc suppose this cube to be elk 
sected, by planes passing through all the twelve diagonals of 3 
BIX faces, it will be reduced into ivsenty-JmiT irregular tetrabi 
drons. The same planes divide the icositetraliedron into twen^ 
four amitar pentahedrons. 

If we transmit polarised light through the mineral in a direc*' 
tion perpendicular to any of the faces of the cube, we shall find 
that all the dividmg planes now mentioned, ore planes of n 
double refraction and polarisation, that is, that they consist ol 
an infinite number of axes parallel to the four axes of the Eolidr 

When any of the axes of llie cube are placed in the plane □ 
primitive poiaiisation, the tints wilt disappear, and continue itf 
visible while the crystal is made to revolve roimd that axis; bat 
when the axis is inclined 45° to die plane of primitive polarim 
tion, or when ilie diagonals of any of the cubical faces are ii 
that plane, we observe a black cross AB, CD, Piute VII. Fig. S 
separating four luminous sectors covered with the tints of p 
iaed light. 

In order to determine the character of these tints, we In 
only to (TOSS tliem with the axis of a plate of any crystal, 1 
I (^aracter of whose action is determined. When the poloris^ 
nnts ant crossed by a plate of sulphate of lime, liaviog its an 
JDolined 45^ to the arms of the black cross, the tints all de 
ID the scale, and consequently the polarising action of tlie e 
IB Negative in relation to each of the four axes of the icostletn 
bedron. 

In every part of the crystal, the polarised tints are exac 
tliose of Newton's scale, and have all the proprties of tlie tio) 
of moveable polarisation. 

From an attentive consideratiorr of the experiments, as detaiki 
in the or^nal memoir, it is obvious that the phenomena of t) 
tints exhibited in any individual sector, Plate VII. Fig. 9,, hail 
BO r 1 the axis of the icosntelrahedron passing through Q{ 

%xis of double refraction. The axis of polariai 
n in each sector, as COB, is, on the contraij 
! line CB, or parallci to one of the tectangn 
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kr axes of the icosi tetrahedron, which is perpendicular to the 
ipis pas^ng through O. The Unt of any point p, for example, 
tdoes not depend upon its distance^O from O, but upon its di»- 
Nuice pq from ihe nearest plane of no poiarisation, taken in a 
^itirectton perpendicular to CB. Calling T, then, the tint, as de- 
Itermjned by experiment, of any ptuit J', whose distance P r, 
rtnken in the manm^r now memioned, is D, we shall have tli&tint 
t-at any other point J] whose distance ^^ is^ 

Hbe thickness of the crystal being supposed equal at both these 
pcnnls. The polarising structure, tliertfiire, of any two opposite 
Sectors, is the same a* if it were produced by compression, the 
jutis of pressure eoinciding witli the axis of the ico^tetrahcdron 
perpendicular to CB, and to the axis passing through O. 

This remarkable structure produces a distinct separation <d^ 

the ordinary and extraordinary images of a nrinute luminous 

jAbjcot, when the incident ray passes through any pair (rf the four 

tnlanes which are adjacent to tmy of the three axes of the solid. 

'he least refracted image is the extraordinary one, and conse- 

luently the doubly refracting force is Negative, like that of cal- 

•eous spar, in relation to the axis to which the refracled ray is 



Ih order to convey some idea of the remarkable structure Of 
'Analcime, I have represented the planes of no double refraction 
|4md polarisation, and the tints of the intermediate solids, in 
l^late VII. Fig. 10. The dark shaded lines are llie planes of no 
double refraction and polarisation, and the faint shaded tines 
fepresent the tints. The appearances, however, shewn in this 
iiguTC, can never be seen by the observer at once, hut they will 
■Bust the reader in follawiiig the experimental details, and in 
fcrming a correct notion of the phenomena. 

One of the most imjwrtant results of these experiments, is the 
Wigular distribution of the doubly refracting force, not merely 
in the crystal considered as a whole, but in each of the separate 
pentahedrons which compose il. In all other crystals in which 
the laws of double refraction have been studied, the axis to whicb 
ihe doubly refracting force is related has no fixed locality in the 
It is a line parallel to a given line in the priniili«e 
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fomi, and every fragment of a crystal, however tntnutc, posaea 
this axis, and ali llie optical properties of the original cryst 
however large. The property of double re&acljon, in shot, 
FE^ularly crystallised substaoGes, reudes in the ultirasle pailidi 
of the body, and does not depend upon the DKxle in which t] 
w #re aggr^ated to Pomi an individual crystal. 
[ '|r.In Analdme, on die contrary, we have planes of no douUi 
VEfr&ction, having a definite and tovaiiidile portion, and we id 
eren extract a portion of each separate pentahedron wbidi li 
no axis at all. 

Nor has the doubly reiracting structure of Analcime any reU 
tion to that of compo^te crystals, such as the bipi/ramidaJ ttili 
phate of potash *, which condsts of several individual rhotnb(»da 
prisms, beautifully combined to form a regular geometrical soli^ 
or that still more complicated mineral upophyRite, where an in* 
dividual crystal with one axis is symmetrically united with s 
ral individual crystals with two axes, so as to constitute a n 
lar crystal +. In these, and other cases, each individual cryst^' 
that eaters into die combination, retains its own character, 
cowddered by itself, possesses the ordinary properues of douUj! 
re&action. 

The Analcime partakes of the character of other composiM 
minerals, in so far as it is made up of twenty-four individm 
pentahedrons ; but each pentahedron possesses a new speaes a 
double refraction, which has been found in no other crystal^ 
^his structure resembles, to a certain degree, that of rectuigulac. 
I^tes of glass, while in the act of being heated, in having thft 
phenomena related to planes of no double refraction ; but r^ 
resemblance goes no farther, as the structure of llic glass d& 
pends upon its external form, and the planes of no polarisadta^ 
change their position with the outline of the plate. In Aiisldni& 
on the other hand, the structure is permanently fixed, and b 
no relation whatever to the external sliape of the fragment. 

In the absence of more striking analogies, we may considat 
ibis stn""^'"-' IS resembling that which is produced by hardeh 
jog Xa ' 1 in a state of compression or dilatation. 
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honey colour, and foliated tlirougbout with o^stals. 

deiibourg fetched also a smaller pair for us, as a remembrance l| 

us of tills interesting cavern, which indeed we have not yet *> 

sited, and which we fear that want of time will now prevent oU 

semug. 

" Hundahergy May 5. — This day was fixed with our friendf 
Brandenbourg, Gcrop, and Nauwerk, lo^bc employed in making 
an excursion of 3 stund to the distant ruins of Servolo. 
ibis purpose, our companions came to us last night, slept her^ 
and rose iliis morning as early as four oVlock. We proceeded| 
_ faj a constant ascent, out of the valley towanls tlie brook, 
flie hedges, and under tlie bushes, grew plentifully Aspara^ 

'^itmlh and Tamus communis. This last was not in flowet 
fVe soon readied the road tliat leads to Fiume, but imniediatd] 
Quitting it, took that which conducted to Ritzmann, in whid 
W^e found notliing that interested us. Thence we proceeded b] 
e Karst to the remains of a Romau aqueduct, about a stusi 
The country here has the peculiar character of tb 
tst, being nothing but a series of barren limestone rocks, m 
hardened by the sun, that tliey are quite sonorous ; and, frofl 
thrir uniformly grey tint, and also their jagged outline, they e* 
hibit such a dreary aspect that one might imagine that tl^ 
Creator's primeval curse had fallen most peculiarly on this dii 
trict. In a valley above the aqueduct, where nought is vi»bl 
but tliis unproductive waste of limestone, we contemplated witi 
astonishment the country around us, on which, liere and the* 
alone, a starved plant is seen to spring up from the crevice of I 
rock, impelled by its own vitality : and we seemed to gaze « 
additional interest on the vegetation which gratified o 
when we once more gained a space from whence we might bvf 
hold the verdant coast. In all tliis weary waste, not a sa^ 
insect was to be met with. 

" We now proceeded to Tolino, which is charmingly situAtO 
4), the foot of the mountmn whereon stands the Castle of ServoI& 
iQn ou"-*^" 'hither, we ohserved Jrislohchia rotunda nod Jt 
plentifully under the hedge. The v^etaUol 
iant than on those limestone rocks \ 
rer, detected P!atitaff> subulaia (Wulfeo.X 
Jattiieja tnontana, and the broad-leavei 




jidriatic, awl the Mountains ofCarniola, Carinlhia, <$-c. S61 
Scorzonera. Upon the flowers of Pruntts Mahaleb, we found 

'l^hus hiero^ypkicus and Ceraml^x Cerdo. We stopped at 
Tolino; and, during our breakfast, drank some glasses to the 
liealth of our sincere friends at Fichtelberg, ordered dinner, 
snd then ascended to take a view of the ruins. The path led 
trough an oak wood ; and this side of the mountain was indeed 
rely clothed with green shruhs ; but, on the summit, we 
■agmn found tiie stony waste, which, throughout its whole es. 
tent, the Earst always exhibits toagreater or less degree. From 
ihe ruins is a charming prospect of Carntola, Istria, and Friaul, 
backed by the sea. When the sky is cloudless, and the atmo- 
i^here clear, Venice may be seen with the help of a glass. To- 
day the heavens were lowering, and the whole country so cloud- 
ed, that we could not, from this noble situation, enjoy the ad- 
fruitages that it would otherwise have aflbrded. Our view was 
ifaonfitied to the adjacent parts of Istria, the sea, and its shore, 
^Trieste, with its surrounding plains, the Saline from Saule, and 
tiie Valley of Masculi, presented to us several picturesque ob- 
jects. Monte Nan as, and the mountains of Carniola hounded 
.the pro^ct to the north ; and eastward we could see nothing 
4iut the steppes of the Karst. We visited also a cavern, which, 
lying in the neighbourhood of the ruins, is said to have been the 
f lace of refuge of St Servolo, and in which an altar is erected to 
^is honour. Besides the common plants of the Karst, such as 
iA^Mum moniaimn and Tklaspi sao'alile, we found nothmg. 
We therefore soon descended to Tolino, where we dined, with 
itn excellent appetite, and relished the wine of Istria. The 
Mrine-measure of ToHno pleased us well, it being larger than in 
any other part of the country. We retiirne{l over the meadows 
arhich lie between Toilno and Sante, where we gathered again 
4he Orchis varkgata; and, well contented with our day's jour- 
ney, though Flora had acted much like a stepmother to us, we 
f^ained Trieste by the Sante road. 

Himdsberg, May 6, — Though we had a considerable quan- 
tity of plants to employ oin- time this day, yet we could not deny 
ourselves the gratification of witnessing the illuminaiion which 
took place throughout the whole of this great city and its haven, 
occasionedby the presence of the Emperor. As we were proceed- 
ing in the evening towards Trieste, we much enjoyed the brilliant 
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spectacle which this flood of light aiTorded, as we viewed it fi 
the summit of an adjacent liill. The promcnadia by ihe aquediu^ 
iriu(Ji we must always traverse in our way, was illuminated b 
large, many-coloiired paper lumps ; and numerous rockeU ascent 
cdfrom the neighbouring plains. Amongst the buildings mill 
^ly, the Exchange, elcgimily lighted, and decorated with « 
I ^U3 painted transparencies and inscriptions suitable to the a 
I AB^on, yias particularly conspicuous. Other edlficee, private4| 
I (Veil as public, seemed to vie with each other in taste and ba 
9 '^ancy. But die finest sight, at least in our opinions, was ill 
«oup d'ceil presented by the illumination of the haven, with i| 
mole asd numerous shipping. Among these, some Ei^Ddl 
tnercham: vessels peculiai'ly distinguished themselves. At a a 
siderable distance out at sea, a pyramid was erected on a flolj| 
fixed by an anclior, which formed a complete blaze of light, a 
had a most striking effect. Numerous little vessels, hung roui 
Vith gaily painted lamps, invited us to embark. We embrao) 
this opportunity of gaining a nearer view of the pyramid j an 
nccompaiiicd by two friends, we rowed thither, between a la 
row of brilliantly lighted ships, from whence we heard the g 
songs of the sailors, celebrating the praises of the Im 
House of Austria. We surveyed from the sea this striking a 
liibition, which was enhanced by the incessant lightning tk 
|Hroceedcd from an impending cloud. Scarcely had we tima^ 
regain tlie pier, when a sudden and violent storm aros^ wlu 
instantly brought down the distant tempest in a tremendous n 
»ent of rain, accompanied with thunder and lightning, 
circumstance unexpectedly and instantaneously put an end 1 
dM illmnination. We were glad te be able to reach the a 
liouse Delia Stella Polaris, though thoroughly soaked with wA 
And we were unable, on account of Uie incessant pelting, to 1^ 
^ain our quarters till past midnighl. 

" Hundsberg, May 8. — We were now obliged to bestow t] 
Attention upon our plants which should set us at liberty to mi 
« iiresh excuruou on the following day. Tliis extended a 
tlie IT which encircle the hills of Monte Spaccato, a 

verf 'aces enclosed with walls, of which we liar 

jbie^ ' think. Now, those barren spots atg Li 

fonq 1 in flowers. Thousands of iVarcijiM,/> 



Adriatic, and tite Mountains qfCarniala, Carinthia, ^r. ii63 
miariea;, Ht/acintha, Starch hyadntfis, Scorzoneras and GentiaTts, 
gdamtd the ground ; and we, moreover, found a couple of plants 
that were new to us, namely, a Valerian and a Plantain. The 
looting up of Bome fifty specimens, -"as attended with much 
double in this stony ground. Besides these, there grow in this 
(pot together Ghbidaria cordi/blia, G Audicaulis and z'ulgaris, 
jt circumstance which enables us to make an interesting addition 
to a treatise on the geographical distribution of plants, which we 
nitend to pursue and publisli. 

. " The little wood at the back of these meadows, consists of 
iPnmus Mahaicb and Pyrua Amclanchier, among which were 
fome angle trees of Sorbua domeatica. Here, also, the CurcuUos 
were quite at home : we found particularly C. Gorzensis and C- 
aianaius together, in tolerable plenty i the great beauty and size 
^ these specimens, induced us to collect them, though we had 
!pi]ready got a sufficient supply of these species. The great affi- 
nity and proximity of habitat of these two insects, is a circum- 

i stance of a similar nature to what we have abeody noticed in 
^e Globularitr. 

. ■< " Hundaherg, MBy\0. — It was late yesterdaybefore we finished 
'frying our Valerians, Senecios and Plantains ; and we were, 

I therefore, obliged to delay the exannination of these plants till 
Jlus morning. The Valerian has the habit of V. dUnca, but 
ita inflorescence is completely hermaphrodite. This circum- 
stance certainly constitutes no specific distinction ; for, accord- 
ji^ to Scopoli, even the V. dhica has, in Camiola and nev 
jBaltzburg, been of"ten observed with hermaplux)dite flowers. Bet- 
ter marks of difference are, therefore, those afforded by aioloni- 
hu8 tmSis ei radice tuberosa. In a word, this plant is a decided- 

I ^j marked species, and yet appears to be unnoticed ^in any bota- 

I -]ittcal publication, and omitted in every German Flora *. The 
flanlago we must also pronounce to be a novehy, which has pro- 

' ibably been hitherto confounded with P. lanceolata. For tlie pre- 
sent, we will only observe, tJial plants of it are remarkable evenat 
^distance, by their large round heads of flowers, beset with snowy 
white anthers, and on this account it might well deserve the name 
pf Planlago capitata. The Senedo, we had determined as the 
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S. lanatta of Scopoli, which, as this author han already d 
18 very different from S. I>oronicum. As, howtnrer, we k 
dtat another species appeared under this name in the Syster 
have chosen for this individual the name of S- ScopoH To-dv 
we have transacted our business in the city, and hope to be ab' 
to make a farther excursion to-morrow. 

" HuTidsberg, May 11. — An excur^n was made by us li 
day lo the wood of Lippiza. This place, never to be fcH^otta 
by us, or by any other botanist who has visited it, now a 
in its full glory. The Paonia, with deep red single flowers, isi 
full blossom, and from the profusion of its inflorescence, it fon 
a really beautiful sight. All the plants which we had found | 
our earlier perambulations through this sanctuary of Flora, a 
w in abundnnce, even those of the Karst of Contobello ; I 
I iliBt the wood really forms a botanic garden, wherein the v 
[ ttble inhabitants of the adjacent country are assembled. 1 
■fe owing to the locality of the wood, of which we shall now a 
tempt to give a jmrticular description. One must not, from d 
term of the Wood of Lippiza, imagine that it is at all like oi 
oak and beech woods; for the nature of the soil does not adm 
of the growth of these thick forests. It consists, on tlie oontrar 
of separate groups of trees and shrubs, between which are si 
-open spaces, which are .sometimes only covered with bare stoi 
■fcut which sometimes form verdant plots, that ser' 
■for horses. It han, also, another peculiarity, in those deep e 
•rations common in all the Karst country, which are partially g 
-tivated, or form moorish spots. Each of these different situ 
tions produces plants peculiar to itself. The shrubby parts aboiH 
with plants that seek the shade, as Lammm Orvala, MetiA 
grandjflora, various species of ConvaSaria and Lathyma, &Q 
vhilst, close by, the grassy spots are covered with large and b 
tifuJ specimens of GMnilarias, of Scorzfmeras, and Polygala vi 
garia. In the deep, wet grounds, grow the Arlstohchiaa andso 
fcinds of Orchidea; and the bare stones protect the Alyasum m 
temutn, the Genista, and other productions of the Karsi. Amon 
'dSemv kableshrubSjaretheJ/awna-JaA, (which, howcv* 

4e ve9 'e), Euonymus lali/hlius and JS. rerruam 

Theai 1 kinds of insects, of which we got a Ian 

filock "nd many specimens of Carabus cat^nait 
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d alto of C. convexua, Cedosoma Sycophanta and C. Inquisitor, 

J trUti3,fuH€ata, and ptdestria, Albax Striola and cerino' 

V Ceramiyx eerdo, Pterostie/ms Jasciato-pvwiaiiis (CreutZy'X 

» Gagates, CureuIiogitiimatus,MesereiF. PinetiF^ 

enew species: a]so G^tnopkuj-iis pilularis, the ^\deu gxee^ ' 

>ttus vernalis, and again the new species. In order to 

■Itch the Caralfi, Caiosovut, and the new species of Scarabirus, 

e employ a peculiar kind of chase. These beetles secrete them- 

idvcs under ilie fallen leaves, from whence they do not emerge 

It all around is quiet, when they seek for food or for their 

We, therefotB, tread very softly up and down by the 

lushes, and stand quite still, wherever we CKpoct any thing. 

pRThenever an insect moves, which is immediately known by the 

•tustling of the leaves, wo pay close attention to tlie spot whence 

<&e sound proceeds ; and as soon as the beetle is seen, we dart 

■mpaa it Uke lightning, the greatest promptitude being requisite 

^ secure the creature, which instantly retires^ to its hiding place^ 

Jtood perceiving any individual near. 

'. " Sundsberg, May 13. — Having yesterday taken measutes. 
^for the preservation of our plants and insects, we were enabled to> 
'go out again botanizing this morning, and we chose, for the spot 
■Irhich we would visit, the Chesnut Wood in our neighbourhood. 
^At our first entrance, the two penlandrous plants, Onosma 
mehimdes and Cyvoglosaum ckierifoUuvi saluted us respectfully 
with inclined beads. In their train we Ibimd Galium rubrun 
hod a Potentilla, which, in leaves and flowers, resembles P.opa- 
Jffft, but whose erect stem brings it nearer to P. recta. The 
ijdant which we know under the latter name in the Bstanic Gar- 
den has a different appearance from this, bearing a much larger 
'flower, of a fine brimstone colour. We also found here, far dis- 
itaut from the sea-shore, Plantago mbulata and P. Wulfenit, in 
la fine state. Scattered though the wood in plenty grew Fratei- 
*miut 0mu3, CoroniUa Emerua, CratiEgva moiwgyna. Inula hir- 
'in, Melittis grandiflora, Tamus comnttinvi, Lit/iospcrmum pur- 
't^ro-ewrvkutn, Vieia Cracca, some Genista, and an Onottw,. 
^it^caitle erecto inermij^ribus purpureis."" Amongst the scarce 
t tilings were Campanula sjticata and Veronica aaiitriaca. We 
J ascended to the top of the Karst and perceived a powerful 
odour,. which proceeded from some plants not yet in flower, prok- 
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bitbly belongiDg to a Hyxso}> or Savory. Another plant 
was plentiful tliruiigtiout the whole Earst, but not in bio 
LotU9 Dorycnium (Linn^us), a Salvia, with the charactra^^ 
S. praterms, but with smaller inflorescence, and an 
Rhammts beginning to flower. Our entomological success 1 
day was also considerable, Within the blossoms of tbe Manna 
Ash WCT« many Celoniit, iind amongst them Cetonia metaUka, 
as also, MelohntTia squamosa, 'a small Buprestta, and a mnlti- 
tude of PKzata. On the ground in the wood, we found Cida- 
mma InquUitor, and under stones a beautiful specimen of Cti' 
Tabus cyaneus, Scolopendra morsitans, Scorpio europtetis, and 
our new Julua. In the evening we were refreshed by the { 
fill smell that proceeded from the Lonicera CaprifbliiA 
from a Silene, whose flowers, closed by day, were only c 
panded. 

" Hundsberg, May 14. — The weather is at this present I 
remarkably fine ; the great heat of day being in the eve 
mitigated by soft showers, whose influence gives luxuriance to 
the vegetable world, and new life and vigour to the insect cre^ 
tion. Thus, our dwly labour receives no intermission, fori 
find, indeed, that many plants lose their bloom befbre we i 
lay them out. The Silene which we gathered yesterdayl 
Host's S. noctiflora, a name wjiich our yesterday's exp 
proves to be applicable. We almost doubt whether this \ 
grows in the middle of Gremiany, and we believe that the a 
vidual to which this name is given by Hoflmann and Botlil 
another species. A remarkable circumstance which we ha 
noticed is, that the SUerie nutans yields, at night, a very i 
able scent. Perhaps this climate has a powerful influence ova 
our vegetables, for in the north of Germany tJiis plant exhales 
no odour, at least we have never experienced it ourselves, nor 
met with any writer who noticed the peculiarity. The AAamnw, 
which BO much rmsed our expectation yesterday, is R. ritpestrit 
\ df Scopoli. Host refers it to R. pumilus, to which it certainty 
I dbes not belong. We will only mention the following cha 
■a.n give, at some future time, other points of i 
' pumilus grows upon a wall on the f 
[I is small, and a stunted spcumen. Iv 
Qiicr, it inhabits the rocks of Sonnerweiid< 
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"ffundsberg. May 16. — Yesterday was dedicated to thcdi 
of our plants, and to-day to seeking for plants and insects 
the Wood of Lippiza. When we last liad been there, itc 
some bits of raw meat on the fulien leaves, in order to attract 
certain carnivorous beetles, but we found to-day onfy a coupis 
of Carabi caienati, and a number of common SilpJue, particle 
iarly S. lamUa. True Necrophori were not found there, 
we are engaged again with insects, and our presses arc filled 
with plants, we devoted this day wholly to entomoli^y, and col- 
lected numerous Carab't, Curculiones, and SearaAiti, which arc 
here very numerous. Besides these, we found Cfirj/aomela Iris- 
Us, hemisphxrica Aitdersch, HoUentotta, bicolor, G/tttir^eniU, 
giobosa, Clythra longipes, plentifully on slirubs ; Ciatda lep- 
iurvides. Lamia aUimaria and tristis, Abax striola, siriolaiu 
and lotus, Helops cwrukus et carahoides, Calandria abbrmata, 
Donacia nigra, Pedinus helofnmdes, Byrrhus Gigaa, omatut 
and coronatKS, Mylabris Spartii, Curcidio distlncluSf variob- 
»us, punclato-strialus, ophlfmlmicus, cribrosiis,clypeahts,gcnim- 
ftw, pineti, which used only to be found in Sweden. CuratHo 
Mergerlei, Asida grisca, marginata, Cimex maurus, Camda 
Murriea, Tetyra picta, T'enthredo Scropkularia, rustical sue- 
ancta and togata, Stratyomis Chameleon, with many cwmnoii 
and still more unknown Curculios, Chrysomelas, Elaters, Pic- 
zataa and Diptcras. We shall give the information regarding 
the new species in a supplement when we can get at our books, 
and can afford the necessary time to thor examination, 

" Mundsberg, May 18.— Having yesterday taken care of otir 
plants and insects, and being desirous of getting something to 
store our presses before we take our journey into Istria, we c(i- 
vided our forces, the better to explore the country. One of m^ 
ascended the Karst, and, among other things, brought om^ 
^^^■* the delicate Cyiisus argenleus, as also some Genigtce, which are 
^^^^v now coming into flower. The other, who went in the direction 
^^^^^" of Saule, found all the meadows there overgrown with ^e most 
■ noble specimens of 5'cAfen)(£ nigricems and Scirpus Hoioschmm, 

I and intermingled with these, grew abundantly very luxuriant 

I plants of Orchideie, First of these must be named Orchis^ 

I luatria and Opkrys arachiAiea. A violent thunder-storm drove 

I us botli home before the intended period of our return. 
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Adriatic, and the Mountain* of' Camiola, Carinthia, Src. 26^ 
Himdsberg, Jlfc^ 20.— Yesterday should have been appropri- 
ftted to visiting the lovely valley of Masculi in compaDy with 
some of our friends, but the incessant rain frustrated our inten- 
tioiis. To-day we are obUged to go into the city, there to make 
some needful preparations for our journey, such as procuring 
passports, obtaining letters of recommendation, and taking leave 
of our acquaintance. By the kindness of our friends we ob- 
t^ned several useful recommendations, especially one from the 
Governor of the Circle, Count Carl Von Choteck, which is ad- 
dressed .to the various public offices in Istria; and which, we 
expect, will prove of essential service. As this last letter exact- 
ly shews how the higher ranks in Austria endeavour to pro- 
mote science, and especially the study of botany ; and also sets, 
in the fullest light, the kind attention of Count Clioleck towards 
Guentific travellers, we make no scruple to insert it verbatim. 
It was written in both the Italian and German languages as fol- 
lows : " The bearers of this, Mr Professor Hoppe and Mr 
Apothecary HomSchuch, being designed to rtiake a botanical 
tour in Istria, and being strangers in this country, and having 
asked letters of recommendation thither, I request all of you, 
Gentlemen Commismoners of the Circle, Agents, &c., to afford 
to these two mentioned gentlemen, now on their journey to Is- 
tria, every possible aid and assistance ; and particularly, in such 
(^cumstanceg, as may promote the chief object of their journey. 
(Signed) Carlo, Comte di Cliotck, Chamberlain, Knightof the 
Order of St Maurice, Privy Counsellor, &;c., fee." 

After we had provided the various articles which were requi- 
at« to our journey, we waited upon our worthy friend Branden- 
bourg, intending to pass yet one more pleasant evening with him, 
SDcerely to thank him for the various marks of kindness which 
he had shewn us during our stay here, and earnestly to wish him 
niecess in his projected long voyage. Mr Brandenbourg is go- 
iDg in a few days in an Austrian frigate to Tripoli, there to de- 
Dund from the Dey restoration of a vessel, which was captured 
last year in the Mediterranean by a corsair of Tripoli, and which 
belonged to our friend's family, and sailed under the Austrian 
flag. 

" Santo Nlcolo, iK.ar Capo d'Istria, J/im/ 21. — Though the 

early part of this day was ushered i n with rain, yet we would not 
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allow this circumstance to prevent us from prosecuting our jour- , 
ney, and we had the pleasure lo find that our hopes of the skat . 
diimtion of bad weather were confirmed by tlie event. About 
8 oV^lock we rambled towards the city and throu<rh a part of tlie^ 
old town, in order to reach that liill over which the road leidc 
to Istria. Here the country begins to assume a mountainous wH 
stony character. It contiists niosity of fine-grained sandstone, but 
whicti is mixed with so much lime, that it has the property of 
effervescing with acid, and also of yielding sparks when struck^ 
with steel. i 

Many plants appeared, in the genera of Verbascum, Reteda^ 
Euphorbia, and Scropkularia. The A', canina was abundant^ 
along with the parietar'ia affif^nalis and Cynoglossum Chuti*: 
Jhliufn. In the meadows uear Saule, we saw numerous 
c£ Globularia vulgarin, Ophrys arachnites, Orchis paliiatria Oi 
variegata, and a ^>ecie3 o( £guMi:tvm which we did not kooi 
On the marsh-banks, which divide the salt-marsbes, were dMi 
Tragopogtxi and Scorztaiera ; and the sea-shore was bonWeil 
with Sdrpus paluxlris, compactus, and Taberruemonfamt^ 
growing wilh Schanus nigriama. Then we came to meadovt 
full of our narrow-leaved Leontodon, and of orchideoiis pluitsj 
and when we had reached the first mountain behind Saule, m 
found a pasture quite clothed with flowers, entirely consisting oj 
but two ^wnes, viz. Leucqfiem aativtim, and a very broad-leavo) 
Plantago ianceolata, on which we must bestow a closer 
tion. The road now led over dry mountains, where nothing growi 
but the stone-plants already noticed, especially Scrophiduria C<h 
trina and Echium ilalicum. On grassy spots we found Vki^ 
grand^ra, many Trifolia, Crepidcn, and particularly Mediatr 
ffinee; in moist situations, under hedges, grew Carex pendida, 
At length we caught a distant view of Capo d'Istria sctogb 
sea, and finally reached ft by traversin|{ a narrow neck of lattd), 
upon which we found a specimen of Geotropes punclatue. WbcB 
we inquired for an inn, we were totally unable to get infoiliiatiaa 
of any, and theref<»e concluded tliat such kinds of houses wan 
not to be met with here. In this dilemma, we deterauned to gi 
immediately, botanically etjuipped as we were, to M, Von Mai 
donizza, a nobleman possessing large property in the neighbour' 
kood, and Eor whom u letter of introduction had been giveo 
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us. Thift was a delicate business too ; we come to a strange 
country, a strange town, and to a still stranger pe(rson, and, 
without scruple, request him to give us a lodging. Nor was this 
diiBculty all ; for M. Vcm Madonizza understands not a word ol* 
German or French, nor we a syllable of Itahan. He is a rich 
nobleman, and we, poor botanists. What would be thought of 
it in our own country, if two strangers, habited in so nngular, 
and yet mean, a manner, as we were, should come to trouUe a 
gentleman, a perfect stranger, in his own house ; and if more, 
Uiey could not say what they wanted, what would become of the 
poor fellows ! However, we proceeded towards the house with 
tolerable courage, and had scarcely reached it, when a well- 
dressed young man appeared, and received us with the words, 
^ Aha I boia/nici ! ^ He led us up stairs into an elegant apart- 
ment, invited us to be seated, and to disincumber ourselves of 
our luggage, in the most friendly manner. Now the first step 
WB8 taken, and yet we felt very uncomfortable at not being able 
to address our hospitable entertainer ; but M. Von Madonizza 
obviated this inconvenience by sending for an interpreter, 
through whose medium we readily communicated what we 
wished to say, and received mudi kind information from him in 
return. Our generous frieild proposed to take us with him to 
his country-house, from whence we could examine the produc- 
tions, of the soil around, and we need hardly say that we accepted 
this offer with much pleasure. This. villa was ^tuated on the 
opposite shore of an arm of the sea, and we were conducted thi- 
ther in a beautiful little vessel, accompanied by M. Von Mado- 
nixza and the interpreter* A basket refdenished with a great 
variety of provisions was carried, and also a dozen l)ottles of 
wifie. The passage was performed in a quarter of an hour. On 
the way, our kind landlord spoke of a beautiful plant, which 
grew abundantly in his fields, and whose name he was desirous 
to know ; it proved to be Orchis hifidia. In the same situation 
we saw several other beautiful things, such as Trifblium incar^^ 
naiumi caspitosumy and scabrumj Juncus maritimus, &c. &c. 
Our benefactor seemed to take a considerable share in our en- 
thusiasm and pleasure. We soon reached his house, and he led 
us about it and his garden. The noble situation of this fine 
stone-build}^, which, placed on a hill near the shore, com- 
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mands a delightful view of Isola, Pirano, and the sea around, 
really baffles all description. Before this dwelling belonged U 
the present possessor, h had been a convent of St Nicholas. Al- 
though t!ie garden was chieffy laid out in the cultivalioD of to-| 
gctables and fruit-trees, there were yet many ornamental planW 
in it ; and the hedges consist of roses : sage and thyme grow 
here to a noble size, and are now in full flower. But particii. 
Urly we noticed, against the walls, such old and stout stems of 
jessamine, roscmarij, and the locust-tree {Cerafonla siliqua), oa 
we had never before seen. In the greenhouse, where, notmiji- 
standii^ the forwardness of the summer, its inhabitants were sail 
■offered to alnde, we observed the common plants of such a place, 
as Geramums, Hydrangias, Lantanag, and VoOcamterias. 

It was ROW evenit^, and M. Von Madonizza returned to the 
town, after having ordered his gardener to pay us all attention, 
shewn us the apartment where we should sleep, invited us to a 
well-fumished lable, and repeatedly told us by his interpreter, 
that lie would Ix.' happy in our remaining here as lon^ as was 
agreeable to us." 

" Santo Nicolo, Mmf 22.— After breakfast to-day, we took a 
botanical walk, to examine the neighbourhood. From our 
habitation we look to the eastward, over a mountmn which 
some distance. Immediately behind the house we gathered H\ 
QO/nihus coTTtosus, with rather an unusual habit ; and it 
close by grew a large Carex, mucb resembling C. Hirta. 
pursued a road which led into the country, having a 
clothed with bushes on its left side ; here grew Oak and 
beam (the latter probably Carpinua ostrj/a), Cratitgus mc 
no, Spartium Junceitm, R/uts cotinus, and the Common Elda 
Beneath were Orobanche major, Hedysarttm onolnychhy 
cmmiculatits and hirsutvs, Hi^pocrep\s comosa, and Planttu 
auimlaia and Wvlfenii. We followed the track of a murmur 
brook, from both sides of wliich hung down bushes of the ss 
description as those which I have named, entwined with Coro 
laEmerus, Lon'wcra capri/biittm, and Clematis vUiceUa. On 
leaves * ' ' ler we found in plenty the fine ^cidium Cki 
^tis. "so lAtJiospermum purpuro-caryleum, Gt 

*www» Wc/itfia grandiflora, Scahwsa s^het 

Pteris ala vulgaris, Scirpvs romanua. Lime 
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fvm abortivum, and on wet rocky spots was Adiantum capiUua 
Veneris. After we had followed our murmuring guide for some 
£me, we found ita aides becoming so steep, that we struck over 
die hills, one going to the left and the other to the right Here 
|re gathered the Aalragaiua of Trieste, the lovely Ciatua HeH- 
Unthenutm, Convolvulus cantabrica, Uhnus svbcrosa, Cnicua 
^^eftoraius, Ci/tisus nigricans and argenteus, and an unknown 
q)ecies of Briza, one new PlaiUago, and on oak-leaves a beau- 
tiful Erineum. When we reached llie top of the hill, we found 
lit remarkably barren. Lamia pedeatris was not uncommon un- 
ider stones. To our surprize we saw Trieste at a considerable 
distance, and Moja behind, at tlie foot of the mount^n where 
iWe stood. In order to avoid going t-wice over the same ground, 
turned towards a hill on tlie south-west, lying near the sea, 
Jvhere we found Serapias ensifoUa and OpJu-ys arachniies. 
^The heat of the day was great, and we encamped at noon und^ 
[tile shadow of some beautiful shrubs, of which Casianea saliva 

the principal; and it was surrounded with Colutea arborea 
'Coranilla Emerus, the undetermined Cyliaus, and C. nigrkanSy 
■on which Tamus communis climbed, whilst Scabiosa ai/lvattca 
iCushioned our seat. After resting a while, we rambled yet far- 
ther, and emerged from the bushes into an open tract, where 
^ortmiUa coronata and an Apargia flowered ; and Scorsonera, 
iatifitlia was in seed. At last we got into wet meadows by the 
eea-side, where the fine Orch/de/t, which we had formerly noticed 
Saule, were very numerous, as also Carex distans, and two 
lother species of Host, with which a meadow was covered. 
While we were employed in digging up these, a country man, 
fiillowed by a man and a woman-servant and a number of cattle, 
came running, to look at us ! We asked for a draught of water; 
but this was, as everywhere in the vicinity of Trieste, extremely 
bad. Oh ! when shall we return again to oiu: own pure, cool, ol- 
jnne springs ! ^On our return, we observed, near a countryman's 

ie, some beautiful trees of Punica granatum ; and in a stone 
enclosure were ArisUdochia clematilis, and a woody plant of the 
class and order Monoeda Tria7idri^ having " cali/x trifidus, 
coroSa nuUa^ with the habit of Tkesium linoph?/llum, and which 
"Hb entirely unknown to us. Of insects, wc collected Clffthra Urn- 
^peSf Cctania metallica, and some Cimicea, When we canie 




fiTl Drs Hiippo iinii Hornr-Llimh's Tttur tu t/u Coa^t t^the 
bark. Li> dii! Ikuusc ubuiit 5 o'tlock, we saw our kind |>atrcHi ctw 
ing in his beautiful little bark. He brouglit with him to-daf 
anotlier ioleqjreter, who uiitlcrsiowl the German language better 
than the former. The plants in the greenhouse were now ptoU 
ticiilarly reviewed, placed in ordei-j and those wliich had ooC 
been named, were determined by us; no difficult task, — ^ 
though we hid not our books* with us, we were well acquoiated 
with those whicli were the common kinds of greenhouse flowi 
After having supped together, M. Von Madonizza took his leav% 
tu go back to Capo d'lstria, after having promised to bring )m 
lady with hiin the next day, and repeated his invitation to us to 
femun in his house as long as we might find desirable. 

It was a glorious evening, such a one as only tliis cheerAl 
month, in union with a soft southei-n climate, can aiTord. 
.enjoyed its charms, admired the noble prospects of this paradk 
siacal country, and lingered in tlie garden, employed in frienfiy 
^conversation relative to our future plans, till past midnight," 

This brings us to the ternnination of this interesting volume . 
^and we regret, for the sake of science, that no more of the woA 

likely to appear. We shall conclude our extracts by giving, 

list of the Qrst century of plants which these indefatigable }»• 

4amsts hiive published, and which include many individuals sf 

.t ratity, and wliich are preserved, to our own knowledge, m 

jthe most beautiful manner. 

•i'latUce PhaneTOgamcc seleciw, t.uoJt in loci» vataiilms cdlcgl- 
,1, -a-unt el eccsiccaverimt D. H. Hoppe d Ft. Homschuch. 3b- 

liahon, 1817. 



■Crocus variegBlus, H. et H. 

aUnflpnui, EitaibeL 
Pciuiula lotiffillura, JVulJin, 

glatinoaa, du. 
Lcpidiom bievicauk, H. 

Valeriana lubero?a, tin.^. 
Annirla aipina, WiU± 
GnapbuUiw n rfHthii'iiin, Wi 
VfOr liridea, H. a 



Braya" alpina, SlenJi. « H. 
LcoaioAon Taiaxocoides, B. K It~ 

tenuiCbliuni, tj. et IT 
ATutalochia longa, l,nn* 

rotunda, tiiw. 



PulaatilJ.i intcimediB, H. «t H. 
I.inaria alpina, /'erioon. 
Seneeio Seopoli, H. et H- 
ChijsBnthemum monlannm, Ln*. 
Mercuciolia ovala, Si. et U. 






:b KB additional spcdes ha 
The snmc, 1 may obeedc, has been ihe <i 
MDan4\i3ttii;ai5i!Ti\.Vi»»ii during Iheir tr 
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Decab Trrtxa. 



71ftiil^g» WnlfenH, Btmk. 

c^pHatm, H. ct U, 
Banonculus rutaefolitn, Linn^ 

bupIeudfoUus, /'eyr. 
Tiifolium scabrum, Lran. 



Euphorbia vtneU, WUUi 

Epithyrooides, Jaof^ 
Tiifolium caespitosuin, Ram^ 
Hietsdmn angustlfbUom, JEL 
pumilum, H, 



' RluinBttB rupastrifl. Scop. 
'Genista ^Ivestris, Scop. 
Hericea, Wv^ 
▲stn^galus monspessulanns, Ltnic. 
vCytisus argenteus, Linn, 



DcCAa QUARTA. 

Doiycoium herbaceum, VUL 
Quercus pubescens, Willd, 
Carpinus orientaliA, Lomordk.. 
Osyris Oxnus^ lAnn, 



Plants Grammea selecta, S^c 

Dbcab PaiVA« 



I fOiiianu8» Umn, 
compactus, Krok» 
'Sc h oai u s nigricans, Linn. 
-Slyna tpicau, Sckrad. 
Tofiddia alpina, ^temi. «t II. 



Luzula higrieans, Dctv*, 
Carex Hostii, Schk. 
extensa, Host 
alpestris, WiUi^ 
.capillaris, Linn, 



Planta Ciyptogamka seiecia^, -S^v. 



•Tdlyfofium fayperbcnvum, Sw, 
^>terach officinanun, fViild, 
Aspidiara Lonchitis, Sw, 

r^idum, Sm. 

Oreopteris, Sm. 



DscAS PaiVA. 

Aspidiiim aculeatum, Sw, 
montanum, Sw. 
Asplenium viride, Huda, 
Blechnum boreale, Sw, 
AdiaDtnm capillus, lAmi. 



DscAS Sbcuhda. 

JkAictangium Homschuchianuni, Funck, Cynodontium capillacemn, ffedw, 

compactttiQ* Sckw. Barbula tortuosa, Sckw. 

Wdssia compacta, Sckw. Trichostomum fontinaloides, Hedm. 

acuta, Hedw, Bartramia Halleriaiia, Nedw. 

nigrita, Hedw, (Edexiiana, Hedw, 



Dlcranum ma}us, Schw, 

elongatum, Sckleick, 
virens. Smith, 
'^imnria austriaca, Hedw, 
Bryum 15chIeicberi,.jSKcA«. 

'^plachBum ucceolatum, Hedw, 

gradle, Bides, 
Encalypta rhaptocarpa, iS'cAae, 

afflnis, Schw. 
i¥eis8ift ftigax, Hedw. 



1!>BCAS Tkrtxa. 



Leskea mfescens, Schw. 

chrysoon, H. et H. 

Folytrichum alpinum, Ltiw. 
forxnosum, Hedw, 
km^BeiVLfay SwarU, 



.fTucttS spiralis, Eeper. 

concatenatuS) Linn. 
obtusus, Huda. 
I Conteva intestimiiB,. EoUL 
Conferva Linum, Roth, 



DlOAS QOARTA. 

Weissia crispula, Hedw. 

Mielichoferi, Funck. 

latifolia, Schw. 
Trichostomum latifoUumy Schw^ 
ftinale, SfAw. 

Dkcas Qdinta. 

Conferva ciBaris, Hudu 
Ceramlnm acicuiarQ, Roth. 

violaceum, Roth. 

fraUculosum^ RoOu. 

scppatiuin> Roth. 



frm Mr Brunei on a New Plan nfTunwUing, caktdatefi 

^BT. XII. — On a New Plan of TunneUingy being calcviate^Jii 
opening a Roadway under the Tltames. By M. J. Bbdw 
Esq. F. R. S. Civil En^eer. With a Plate. 

^S the celebrated author of tliis plan has had the kindness 
favour us with a description and drawings of his new method t 
tunnelling, which, though printed, are we beUeve not iatende 
for separate publication, we conceive tliat our readers will 
highly gratified by an explanation of a method which, in poi 
of ingenuity and Utility, has not been surpassed by any of o 
inodem improvements in the useful arts. 

The writer of this notice, had the peculiar gratification 
examining, in 1818, in company with his much respected friei 
Professor Pictet, all the original drawings, on a large scale, 
the house of Mr Brunei, and of having them expl^aed li 
that distinguished engineer. Mr Brunei then mentioned * 
the idea upon which his new plan of tunnelling is founded, 
suggested to him by the operations of the Teredo, a 1 
ceous worm, covered with a cylindrical sheU, which eats itswaj 
through the hardest wood ; and has, on this account, beencallf 
by Linna?us Calamilas Navium. The same happy observatic 
of the wisdom of Nature, led our celebrated countryman l! 
Watt to deduce the construction of the FiexJhle Water Jlfojfi 
from the mechanism of the lobster's tail 

** The diiBculties," says Mr Brunei, " which have opi 
themselves to every attempt that has been hitherto made toext 
cute a tunnel under the bed of a river, have been so many an 
so formidable, as to have prevented its successful termination ij 
those instances where the attempts have been made. 

To propose, therefore, the formation of a tunnel after A 
abandonment of these several attempts, may appear aomewlM 
presumptuous. On inquiring, however, into the causes of ^iliut 
it will be found that the chief difficulty to be overcome, lies 't 
the inefficiency of the means hitherto employed for fbrmine tb 
excavj" I a large scale. 

In •■ drift-way made under the Thames at Bo 

therhi ^ water presented no obstacle for 930 iced 
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when ft great body of quicksand gave way, and filled the 
kift, the miners soon overcame this obstruction, and were able 

proceed until they were stopped by a second irruption, 
vliich, in a few minutes, filled it. Nothing comes more satia- 
bctorily in support of the F^ystem tliat is adopted here, than the 
leeult of the operadons that were carried, under that circum- 
itsnce, to an extent of 1011 feet, and within 130 feet from the 
ifipoate shore. 

It is to be remarked, that, at the second irruption, on ex- 
Bminiug the bed of the river, a hole was discovered 4 feet dia- 
meter, 9 feet deep, with the sides perpendicular, — a proof that 
^e body of quicksand was not extensive ; but what is most re- 
BBrkable is, that this hole could be stopped merely by throanng 
hmi above, clay partly in hags and other materials: and, after 
inmping the water out under a head of 25 feet of loose ground, 
ud 30 feet of water, the miners resumed the work, and pro- 
feeded a little further ; but finding die hole at the first irruption 
mcreased, and tbc filing over the second very much sunk, the 
l^ertaking was abandoned. 

.' The character of the plan before us, consists in the mode of 
Bfiecting the excavation, by removing no more earth than is to 
[>e replaced by the body of the tunnel, retaining thereby the 
RUrrounding ground in its natural state of density and sohdity. 
ij In order so to effect an excavation 34 feet in breadth by 18 
fcet 6 inches in bright, the author of thb plan proposes to have 
he body of the tunnel preceded by a strong framing of corres- 
ponding dimensions, as represented in the accompanying draw- 
ings (Plate IX.), and in the model proposed to be submitted 
llbr inspection. The object of this training is to support the 
pDund, not only in front of the tunnel, but at tlie same time 
protect the work of excavation in all directions. The body 
If the tunnel, which is to be constructed in brick, is intended 
^ be fitted close to the ground (See Fig. 1-3.) ; and, in pro- 
Urtion as the framing is moved forward, so tlie briek-work 
» made to keep pace with it. But, as this framing could not 
he forced forward all in one body, on account of the friction 
tf its external sides against its surj^unding earth, it is com- 
of eleven perpendicular frames which admit of being 
loved singly and independently of each other, in propcortion 

the ground is worked away in front. These several frames 
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arc provkled uith siich mechamgm as may be necessary to m 

tb«m forward, as well as to secwe them a^^ainst tbe brick-m 

vhen they are stationary. It ia to be observed, that mx alu 

' nalv frames are stationary, while the five intennediate ones ■ 

LleA free for the puipose of being moved forward wben requi 

L these, in their turn, arc made stationary for relieving the a 

^ tertiate ones, and so on. 

In order that a sufScient number of hands may be em|doji 
together, and witli perfect security, each perpendicular frame 
divided into three small cliambers, which may properly be d 
nominated cells, (See Fig. 1-2). By this disposition, 33 i 
nay be brought to operate together with mechanical uniibnnil 
and quite independent of each otiier. These cells, which a 
open at tJie back, present in front, against the ground, a ca 
plete shield composed of small boards, wliich admit of bo) 
removed and replaced singly at pleasure. 

It is in these cells that the work of excavation is carried a 
'fbere each individual is to operate on the surface opposed to 
him, as a workman would cut out a recess in a wall for the p 
pose of letting in a piece of framing; with this ditFerence onjji 
that, instead of working upon the whole surface, he takes oi 
one of the small boards at a time, cuts the ground to the deplk 
of a tew inches, and replaces the board before he proceed to dl 
next. When he has thus gained from 3 to 6 inches over tli 
whole surface (an operation which it is expected may be n 
in all the cells nearly in the same time), the frames are mt 
ibrward, and so much of the brick-work added to the bodyi 
the timnel. Thus entrenched and secure, 33 men may conja 
an excavation which is 630 feet superficial area, in regular oi 
and uniform quantities, with as much facility and sa&ty m 
one drift only of 19 feet square was to be opened by one nuo 
The drift carried under the Thames in 1809, whit^ i 
about tile dze of these cells, and was excavated likewise byoi 
one man, proceeded at the rate of from 4 to 10 feet per di 
In tbe plan now proposed, it is not intended that the prc^ 
ahouli^ he rate of 3 feet per day, because the work shuu 

prooe nicfll uniformity in all the points together. 

Wj ? line of operation, if we examine tbe O 

ttue ^ we have to go through, wc obser\'e uncil 
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the third stratum, which has been found to resist infiltrations, 
that the substrata, to the depth of 86 feet, are of a nature that 
(nresent no obstacle to the progress of a tunnel ; we are infonned 
that no water was met there. It is therefore through these sub- 
strata that it is proposed to penetrate, and to carry the line that 
is to cross the deep and navigable part of the river, leaving over 
the crown of the tunnel a head of earth of from IS to 17 feet in 
thickness, quite undisturbed, (See Fig. 5). 

Admitting that, in descending to, or in ascending from, that 
line, we should come to a body of quicksand, such as that whidi 
was found within about 900 feet from the shore, it is then we 
diould find in the combinations of the framing, before described, 
the means that are necessary for efiecting, upon a large scale, 
what is practised, on a very small one, by miners when they 
meet with similar obstacles. Indeed, were it not for the means 
■of security that are resorted to on many occasions, mines would 
inevitably be overwhelmed and lost. 

Although we may encounter obstacles that may retard the daily 
progress of the work, it is with satisfaction we contemplate that 
every step we take tends to the perfcvmance and ultimate com- 
pletion of the object ; and, if we condder that the body of the 
tunnel must exceed the length of Waterloo Bridge, it must be 
admitted that, if, instead of % years, S were necessary to com- 
plete the undertaking, it would still prove to be the most econo- 
mical plan practicable for opemng a land communication across 
a navigable river.*" 

In order to execute the tunnel beneath the Thames by the 
method described in the preceding paper, it is proposed to raise a 
capital of L. 160,000 by transferable shares of L. 100 each. 
The following are the heads of expence : 

Preparatory ezpences, . . . L. 9000 

Bxpences of ths execution of the work, which will 

require two yearSf . . • 

Expence of materials, 
Pnrchase of ground, 
Unforeseen expences, . : 

Total, 
Value of steam-engine^ &c. • , 

L* 160,000 



94,000 








87«pOO 








20,000 








24,000 








L. 166,000 








6000 
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Abt. XIII. — Observations on the Effects of Heat and of Mo- 
tion- In a Letter to J. F. W. Hebbchel, Esq. F. K, S. 
Lond. and Edin, from M. Segoin. Communtcated by Mf 
Hbbschel *. 

Sib, Annonay, 1M Sept. 1822. 

X. HAVE taken the liberty of eiibmitting, through your mear 
to the learned Soeiety of which you are Secretary, a new ni 
thod of considering the effects of heat and of motioD, which m^ 
granduncte M, Montgolfier, witli whom I spent a great part ol 
my youth, had often discussed with me. 

The principle whieh he maintained was, that the via via 
could neither be created nor annihilated, and coosequenliy, thM 
the quantity of motion on the earth had a real and finite 

la order to obtain an explanation of this result, I have ob< 
served, that, as all known bodies are elastic, and susceptible Q 
experiencing variations of volume, the limits of which are i 
known, their molecules must necessarily be at a distance &ai 
each other. 

As even the most solid and dense bodies are c^jable of b 
evaporated, — a property which is indicated by their smell, « 
may conclude, that there ei^capes from them at each instant i 
infinity of molecules, which, from their tenuity, elude aQ t 
tne^s of comparison which we can employ. 

In order to assign to them the condition either of a solid* 
liquid, or a gas, it is necessary to suppose the existence, and tl 
combination of two forces, which are sometimes in egmUbnOf n 
sometimes predominate the one over the other. We shall a 
mit, then, the supposition, that these two forces may be the sal 
as those which regulate our planetary system, and that the n 
lecules of bodies are subject to circulate round one another, I 



d by ita'author to J. P, W. 1 

nit ft toDr Brewtler,. 
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fliat each bcxly, though it appears at rest, has really a certain 
quantity of motion, whose meaaure will be a function of the niafi% 
and the velocity of the molecules in motion. 

Upon these suppositions, it is obvious, that, during the im- 
pact of two bodies, all the quantity of motion which ia not em- 
ployed in giving the body which is struck a motion of tranda- 
UoR, will go to augment the quantity of interior motion which it 
possesses; and if this motion takes place in circles or ellipses, the 
ports will recede from the centre of attraction, and the body will 
increase in volume. In this state it nill have a tendency to trans- 
mit the excess of motion which it possesses, to bodies which are 
near it, or to parts which it wilt emit in greater number, in 
following the same law. 

If the quantity of motion is so great, that the attraction of 
the molecules can no longer be in equilibrio with thcdr angular 
TelocitieS) the body will remain in the gaseous state, till it has 
transmitted to other bodies the excess of velocity which it po»- 
■esses. 

The policies, in continuing to circulate at a distance, or in 
detaching themselves from bodies with different velocities, may 
make different impressions upon organised bodies, viz. that of 
Sght, if the velocity is sufficiently great to make it traverse the 
.humours of the eye ; that of heat or flame, if their number is 
Mufficiently great to put in motion or evaporate the organised 
|tarts, and that of both heat and flame, in the two cases united. 

Bodies, in short, being subject to circulate in circles or in 
dtipses, ought to group themselves togetlier, according to the 
am{dest law of solids, inscribed in these two figures. 

It is not difficult to observe the connexion which this theory 
has with magnetic phenomena, as well as the objections which 
I may be made to it t but I shall forbear entering into more 
ample details, lest I should abuse the patience of the Sodety, 
■fit should deign to notice an inquiry, which has for twenty 
years been the subject of my reflexions, assisted by those of the 
disciples of M. Montgoifier, who, like me, have had the advan- 
tage of living near him. I shall now conclude, by pointing out 
the apphcation of this new theory to four facts, selected from 
the crowd of those which it may serve to expl^n. 
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Tlie first U tl)« quantily of mution whicl) is sudd^y i 
veloped by a glass teur (Pi-ini^e Kuperl's Di'ops), which has h 
dropped red-liot iiiti) water- when llie sligliteat derangement 1 
taken place in some of its parts. 

The second rclalL-a to the eH'ect of the fiteani-eogine ; for, 
we consider the cause of it to be the caloric, it is not easy lo a 
why we could Dot produce an indefimte number of OBcillaQc 
with the quantity of caloiic necessary to produce tfae first, if' 
could by any means whatever employ tlie low lemperatn 
which are lost, to renew the effecL \Vhiist, Lf, a 
an angular motion has been changed into a rectilineal motit 
or into a motion of translation, we should find, after the efl 
only the quantity of m<jtion, or the caloric, which has not I; 
employed in producing the useful effect. 

The third fact consists in ^ving a satisfactory explanatii^ 
the great cokl which exists in the higher re^ons of our atn 
phere, whose temperature on the contrary, ought to be ni 
elevated, by the (quantity of caloric abandoned by condensed i 
pours, and the warmest gases, which tend upwards, by th^ e 
treme levity. 

If we apply our theory to this case, we shall observe, thafi 
gaseous body, on escaping at a tangent, in a direction conDj 
to that of its gravitation, is subject to the same laws as sU od 
boies in amilar circumstances; and that, consequently, w{ 
it has arrived at tlie limit indicated by its initial veloaty.' 
b found at rest, or, in other words, deprived of its ( 
and obliged to absorb a new quantity from surrounding b 
in order to be reconstituted with the quantity necessary to i 
termine its existence in any state whatever. 

The fourth fact relates lo the motion produced by o 
bodies, and may be ex])laincd in the same manner as the stet 
engine, which appears to me, in a great state of simplicity,! 
resemble, ia a high degree, the vital functions, enjoying, m 
them, motion and heat, while it is furnished with o.xygen M 
fuel 

>ider these views, on a subject of vast extent, I 

mitted to the distinguished members of you 

oubt, that, when viewed in the aspect \ 

l)le to place them, they will not be able 1 




r 
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ff gl-eat advantages from llieni to science. The desire of 
6ng them in contact with the great man who first conceived 

E, will plead my excuse for the liberty which I have taken 
btnitting tiiem to your consideration. I am, 

SlBj 

i, Your very humble, and very obedient servant, 

" Seguin A\ni. 



fr. XIV,-^7'a6&» (^ th£ Variatimi of the Magnetic NeeMe 
«i different parts nfthe Globe. (Coutinued from p. 120.) 

pUK VIII. Containing- tfie Variation of the Needle, as ob- 
f , served in Asia and t/w adjaceni Islands. 




Tables of the Variation of'ihc Magnetic Neetik 
Tab. VIII.— Continued. 



ti4o obactvationa made al the Camp near HussainSin- 
.andeommunicMrfWmebj' JohnRobison, EBq.J).B. 
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NlMM O* PUCII. 


Observa- 
tion. 


Uc Vuia. 


Ni>»> or Ptic»!. 


ObBcrvs- 


ticVa. 

cfalios. 




Derbent, Persia, 


I71S 


n- ty w. 


MazeiralsL Arabia^ 


1613 


fO'lVV 




Darsina, Araliia, 


1018 
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Rhdmboidalj which he describes * as presenting the form of 
a regular rax-sided prism, or also that of an acute rhombohe^ 
dron of 70° 39f (the plane angles being given = 60° and 120°), 
diversely modified by planes perpendicular and parallel lo ita 
axis. He con^ders the acute rhombohedron as the primitive 
form of the species. Mr Brooke *f*, who calls this substance 
SfitphcUo-tri-CarboncUe ^Lead, likewise states the form of the 
crystals most commonly occurring to be a regular i^x-sided 
prism, or an acute rhombohedron of 72° 30^, terminated by a 
plane perpendicular to its axis ; the latter being parallel to the 
perfect planes of cleavage. He mentions, besides, a consider- 
able number of secondary faces, and he has ^ven the drawing 
rf a variety, which contains them, in the third edition of Phil- 
fips* Mineralogy, page 342., where he likewise assumes the 
acute rhombohedron as the primary form of the mineral. Sup- 
posing the angles given by Mr Brooke to be exact. Professor 
Mohs also considered it as rhombohedral, and arranged it in the 
genus Lead-baryte, under the denomination of the Axotomotis 
htadrbarytey being most distinctly cleavable in a single direc- 
tion intersecting the principal axis. Contrary to the general 
observation, that rhombohedral substances possess only one axis 
of double refraction, Dr Brewster { found that the mineral in 
question exhibited two axes or two systems of coloured rings, 
more distant from each other than those of carbonate of lead ; 
and from the existence of the two axes, he inferred that its 
forms belonged to the prismatic system. He also remarked, 
that many crystals contain films oppositely crystallised, as is the 
case in Arragonite. 

I had at various times attempted to examine the forms of 
axotomous lead-baryte, without, however, attaining, a suflicient- 
ly correct result; but having lately resumed this examination, 
the beautiful specimens in Mr Allan^s collection, and several 

BMDt of several of the varieties will be found in Tht Edinburgh Transaetunuy 
vii* X* part I. 

* Cataiegite de la Collection MitUralogique, p. 343« 

*f Edinburgh PhUoaophical Joumaly vol* iii. p. 118. 

t Edinburgh Philosophical Journal^ vols. iii. p. 136. ; vi. p. 183, ; ix^ p. 367. 
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*88 Mr Haidinger on the Forms ofCrystaHisatUm 
others, equally iDtereating, with which I had been favoured 
Dr Brewster, Mr Irving, and Air T. Dowler, have enabled 
to oacertaiii the forms of this species witli a considerable degi 
of accuracy. The results ul' that examination are very rem! 
able. Tliey cxchiile tlie rJumilxihedron and the regular 
sided prism from tlie ranye uf forms, which the individual* 
the species may assume, and thus perfectly confirm the infere( 
drawn by Dr Brewster from )iis optical observations, while tfi 
are at variance with the crystallographic statements both ■ 
Count Boumon and of Mr Brooke. 

By means of tlie reflective goniometer, I found that the a 
ffldeti prisms are not regular, but that tliey are cooibinatioDa 
throe different simple forms, a, b, and t, Plate X. Fig. 1. ; t 
inclination of a upon b being = 90" 29*; that of c upon C 
liny 20'; and that of b upon c = 119° 50". Thoogh sligl 
these differences are easily ascertained, and their consequence 
m the disposition of the crystalline faces, are so obvious, that ti 
would certainly not have escaped the practiseil eye of tlie Ci 
tallographers who described them, had not a particular mi 
of regular comijositiou seemed to establish a kind of symme 
round a rhnmbohetlral axis supposed to be perpendicular to 
faces of cleavage. 

The system of crystallisation to which tlie forms of Axe 
mous Lead-baryte belong, is not, therefore, the rhomboht 
system, nor do these forms enter into that class of priamai 
forms which exhibit the full number of faces of every saa\ 
form in the combinations, but they must be considered as heii 
prismatic, the axis of crystallisation, which is parallel to ti 
edges of the prism r, being inclined to the base at an ang^e 
SO-Sff. 

There are two observations which can be very ea^y 
ted on almost every group of well-pronounced crystals of the 
species, and which evidently prove that the forms of these are 
really hemiprismatic. The first of them refers to oblique trunca- 
tions of the lateral edges, between b and c, as d, d, in Fig. 2., 
led to b at an angle of 156° 27', and to c at nn 
The other refers to the slightly, but very 
distini ines of conjunction, between two indiri- 

duals mpositions, in a direction joiiung alteno- 
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angles, like A and B, Fig. 1„ in the supposed regular ax- 
mded prism. The remainder, ABA', of the terminal face of one 

the individuals, is inclined to the similarly situated face of the 
other at an angle of 179^ 10', to which, on the opposite side, 
corresponds a re-entering angle of 180° SO', Both these facts I 
bad observed separately in numerous specimens, but the small- 
if well- pronounced crystals, and the impossibility of dis- 
j^guisbing by the eye an angle of 119° SO', from one of 120° 
SO", rendered it very difficult to combine these observations 
into one representation of its forms. The observation, that 
(he plane of the resultant optical axes passes through a line 
Jiaraliel to A'A, Fig. 1., led me to inquire whether the face b, 
irhich I had before supposed to be one of the faces of an ob- 
fique^angular four-sided prism, might not be parallel to the short 
j^agonal of the prism produced by the enlargement of the faces 
Cf c, &c. The examination of a small, but beautiful, and very 
tegularly formed twin-crystal, in the collection of Mr Allan, 
csnied on upon this supposition, gave at last the results which 
fovoi the substance of this paper. One of llie individuals of that 
segular compoation is represented in Fig. 2. ; and Fig. 3. is its 
projection, on a plane parallel to the face a, tbe whole of the 
crystal having been duly completed. 

If enlarged to their mutual intersection, P and P' produce 
idle fundamental form of the species, a scalene four-sided pyra- 
mid, in which the axis of the form, is inclined to a line perpendi- . 
cular to the base, at an angle of 0° 29'. In the method of Pro- 
fessor Mohs this angle is called the Tncl'mai'um of the Axis, and 
flie variable quantities considered arc, the line perpendicular to 
die base of the pyramid, which line is called a, the diagonal b, 
the plane of inclination, the other diagonal c, and a fourth 
'Bne d, which corresponds to, or subtends, the angle of inclina- 

:?, a : b : c : d, which gives a result agree- 
ing nearest with observation, is that of 120 : 95 : 54.S : 1. Up- 
fm this Buppo^tion the angles of the fundamental form are the 
following : Inclination of P upon P over the facey= 72° 36'; 
(f P' upon P', on the opposite side, — 72° 10" ; of P upon P/ 
contiguous to the same apex, = 124° 50' ; of P upon P', conti- 
guous to the opi>oate apex, = 137° ff. 
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The following table contains some of the moBt importaot an- 
gles, together with the crystallograf^c rigns, referring to Ae 
simple forms, according to the method of ProfesBor Mobs. 

Indioation of P — od (a) upon Angle at the edge oontigncyiM to the 

plane of indlnation in 

£1^ (i) = 147»S2' pF_2 (I) = 11820 2or 

Pr - 

-S- (/)=1280 40' Pr— 1 (m) = 84«8(y 



2 
Pr-t-l 

a, 



(c) = 1120 (y JPr (n) = 62* 2* 



P?+ 00 (6) = 90" 29' ^=1 ig) = 94«> 18' 

-^^ iO = 111* 11' -^i^ (5^) = 93* 52' 
^:=:1 (g-) = 128« 23' ^^=^ (A) = !«• 26' 

- ^i=^ (5") - 128" 6' ^-^^"T^ (*) = 111 • 32- 
I (P) =111»42' (]? + oo)< (d) = 132« 54' 

— ? (F) = IIP 18' P+ 00 (c) =r 69» 40'. 
P+QO (c) = 900 14'. 

The perfectly hemiprismatic appearance of a crystal similar 
to the given figures, would be alone suflScient for excluding the 
forms of axotomous lead-baryte from the rhombohedral system, 
even though the measures of the angles should have been found 
to approach still nearer to 120® and 90 o. But one and the 
same individual seldom presents more than one or two of its six 
ades to the observer, being in most cases joined to otiher indivi- 
dual" '^g to tlie law of regular compo^tiou mentioned is 
the ^is paper. 

T iposition pass through a line nearly peipen- 

dici ^f the six-sided tabular crystak, like AB, 
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Xig. 4- T4iey are parallel to one face of ( p + x )', = 119° 40', 
a jmsm which is likewise found in the crystals of this species. 

I Upon this supposition, the angles are = 90" 20', and 89* W. 
Of the individuals AA'BCDE, and AA'BC'D'E', which meet 
in the plane of composition posing through A fi, nothing will 
lemain hut the rhomU-like trapezium AA'BA", the angles of 
which are A =60" 20' ; A' and A" each=119'' 50", and ^-GQ". 
If a third individual A'A"CGFC' joins the regular compo^tion of 

1 ihe preceding two, heing applied to BMA', the remainder oi' 
BAA', Fig, 4, in the line A'M, there will also arise a face of 
«ompostion between A'MA" and BMA', and the angles of the 
j«mainitig tnangular figure A' A"B, Tig. 6, will be exactly = 60°. 

' In the compoimd crystals of axotonious lead-barytc, each of the 
*dg(B A'M, A"M, and RM is = 179° 10". 

The regular composition of three individuals, if the faces of 

P 

P¥ + 1 or e are considerably increased, while tliose of ^ or P 

ftisappear, assumes very nearly the form of an acute rombohedron, 
whose apices and lateral solid angles are truncated, as in Fig. 6. 

I The incidence of e ^pon e" is = 72" 39', almost the same as the 
Angle given by Mr Brooke ibr the tci'minal edge of his acute 
ihombohedron. Even in crystals most perfectly formed, it is 
*ery easy to overlook the small salient angle of 179" 10' upon 
the faces RST, supposed perpendicular lo the axis of the rhom- 
jbobedroa ; but this composition is often so intricate, particularly 

^ in larger crystals, that It sometimes becomes dillicult to point out 
Uie directimi and extent of each separate individual, though the 
..existence uf tlie composition is indicated by small, salient and re- 
-entoing angles, and proves, with tlie highest degree of evidence, 
ihat the forms of axotomous lead-baryte are not Rhomboliedral 
Aut Hemiprismatic. 

Although the ohscrvatiDn of tlie optical properties of minerals 
^an never supersede the study of their regular forms, yet the 
Receding examination of the forms of axotomous lead-haryte, 
.affords an ample proof diat they may be highly useful in guiding 
• 418 dvough tlie latter, pai'ticularly if dicse regular forms nearly 
I coiDude with certain limits. The erystallograpiiic researches re- 
iative to this species are attended with considerable difficulties. 
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since ihe angles approach in every instance within one degree 1% 
the limits of 120"^ and 90°, and the regular composition very o(( 
ten hinders the crystals from being observed on all sides, yt\M 
the inclination of the optical axes of no polarieation upon ei 
■ other is very considerable, and easily ascertained. 

The inferences drawn from Dr Brewster's general law, ^ 
specting the existence of two polarising axes in crystallised std 
stances, bad excluded the forms of axotomous lead-baryle fi 
the rhombohedral system, previous tn their correct determiitf 
tion, and even in contradiction to the opinions entertained \ 
cry stall ographers. The preceding demonstration, that they ■ 
hemiprismatic, reconciles the results of both b 



Akt. XVI. — Notice respecting tlie genus Caligtis o/* Lead 
By Geokge Johnbtom, M. D., Extraordinary Mcrnb^ « 
the Koyal Medical, and Corresjwnding Member of the B 
dico-Chimrgical Societies of Edinburgh. 

Sin, 

I. AM not aware that any naturalist has heretofore suspected 
that there exists a considerable difference in the external structu 
of the sexes, of at least one species of the curious genus Caligi 
My observations have led me, however, to believe, that thii^ 
the case ; and should they appear to you as new as the^ arel 
me, this notice may, perhaps, be deemed nut unworthy a pla 
■in the Edinburgh Philosophical Journal. ■ 

In the autumn of 182S I found, on the common cod-fish, win 
I considered at the time a non-descripl species of CaUg^s. A fl 
weeks since, I met with the same animal, but intermixed on d 
body of the fish, wicJi the Callous Mulleri of Leach ; and (xi 
comparative examination, their resemblance in general form, a 
more particularly in the form of the clypeus, antennu?, and Iq 
was so close as to suggest, that they might bo but the male ai 
female -me species. I felt more contirnicd in the a 

racy o «, on finding in the only three perfect s[ 

ciment 'eri I had procured, two little packets < 

fggs, 1 to tUc lower end of the large scgm,ent ( 




Dr Johnston on the gcnit3 Caligus of Leach. S93 

the abdomen, which none of the others, and of them I had a 
coauderable number, possessed. 

Fig. 12. PI. VII. is an outline of what I consider as the female, 
considerably magnified, and Fig. 13. represents the male. Be- 
tween all the parts of the thorax, in both there is a strict agree- 
t meiit, with the exception of the fourth pair of legs, {unctnidi f 
t Miiller,) which in the male are very large, in proportion to the 
I others, strongly toothed on the inner margin, and armed with a 
r stout claw ; while in the female these legs are small, and without 
' teeth. The pectinated membranaceous lamina; affixed to the 
inferior angle of the clypeus, are also somewhat larger in the 
former than in the latter. But the chief difference is in the ab- 
domen. In the female, it consists of three very dispropor- 
itionaie segments, which, however, are not separated by any dis- 
tinct lines from one another. The first is very small. The se- 
cond is large, narrowed above and truncate behind, where, on 
each side, is attached a cylindrical jointed process, (filamenta ovi- 
^ra of MiillerJ, in length exceeding the whole body. The 
I third segment might, aptly enough, be termed the caudal. It 
is a very small process, projecting between tlie filaments, termi- 
I nated behind by two papillae, which again have on their extreme 
points three short transparent setre- In the male there are no 
JiJamenia oi'ljtara. The abdomen is smaller in proportion to 
"the thorax, and its segments are more distinctly marked. The 
first is small, angulated, and bears the seventh pair of legs, which 
are in every thing similar to those of the female;- the second is 
broader, considerably larger, rounded before, truncate behind, 
with two small spines at each external angle ; the third segment 
L it considerably less than the second, cordate, terminated behind 
by two papillse, whence, as it were, issue from each, three acu- 
miDated spines, (of which the mid-one is the longest), finely ci- 
liated an each side, and in length nearly equalling that of the 
abdomen, (Fig, 14.) These particulars are well enough ex- 
pressed iu the figures, which will give a more correct idea of 
them, than any description can convey, though they are neither 
so accurate nor so finished as I could have wished. 

Should these observations be verified, they will necessarily 
introduce a material alteration not only into the specific, but ge- 
neric characters. These, however, can be formed by him only 
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who has examined the whole group, which I have had no op- 
portunity of doing. I may be permitted just to remark^ that 
the character ^<a9i^fnikr.^«tocf£r,^. admitted into the definition 
of the genus by Miiller, Latralle, and Lamarck, seems to me 
altogether inapplicable to the species before us. The antemue 
are atuate at the extremities of the anterior portion of the dy*^ 
peus, which bears the eyes, and which might properly be teormed 
thej^on^. They are very short, round, somewhat thickened 
outwards, and their parts furnished with ^two (Dr Leach says 
one) unequal setse, and a few very minute hidrs. The mar- 
gins of the dypeus are not dliated, as Miiller says those of hit 
C« curtus are, but surrounded completely by a very delicate 
transparent membrane. The ceUtfarm bodies on the dorsum of 
the clypeus, whatever opinion may be formed concerning their 
nature or use, afford surely a character of too great importance 
to be overlooked ; and yet they are omitted by all the authors ' 
above cited, and even in the figures of Leach. Nor have the 
membranaceous lamellae, fringed by large pectenated set», ami- 
lar to those of the six pair of legs, (see Leaches figure), and 
placed beneath at the inferior angle of the dypeus^ been observed 
by any but by Dr Leach, who, however, says there is one only, 
while in all our specimens, male and female, there are two on 
each side. It is not a little singular, too, that neither Miiller 
nor Leach should have met witli specimens bearing ovaries. 
Hisso had observed tliem on the C. prodiuctus ; but, as far as I 
know, none but myself has seen them in any other species. 
Miiller believed that the eggs were produced in the jointed pro- 
cesses, and hence named them ^^Jilamenta ovipara;'^ and 
though this opinion is now proved incorrect, yet, since they are 
peculiar to the female, one cannot but conjecture that their 
function has some relation to the production or aerifaction of 
them. Dr Leaches figures of the legs in the Supp, Encycl. BriL 
PI. XX., are very oi^urate. I am, Sir, your most obedient ser- 

urant, 

Gj^oEGE Johnston. 
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I Art. XVII. — Account of part of a Journey through Ote Hi- 
" mcdaya Mountains. By Messrs A. and P. Gekard* CoiaK*3i 
raumcated by Colonel Gebabd. 

X aoM Soobatlioo, in Lai. 30° Sff, and Long. 77° 2*, situated 
[ about 20 miles from the plains, and 4300 feet above the level of 
i the sea, I marched lo Numbcg, 9 miles. 3i miles from Sooba- 
thoo I crossed the Gumbur, an inconsiderable stream, but it had 
swollen so much from late rai ns, that i ta passage was effected with 
great difficulty. The road was a descent to the Gumbur, from 
, which it slightly ascended. 

! 9&d September. — Marched to Semta, 13 miles. The road 
|,for the first 8i miles was almost plain, then there was a steep 
■ cent of 1 J miles, and the last 3 were excellent, winding near 
XOf of a range 7000 feet high, and lying through a noble wood 
of many varieties of oak and pine. 

9^ September. — Marched to Bunee, 11 miles. The road 
was plain, leading amongst deep foretats of pine, at the hdght of 
8000 and 0000 feet above the sea. Thus far the path, which is 
pacticable upon horseback, has been made by a company of pio- 
neers, for the facility of communication with the cantonment of 
Katgoor, 34 miles farther to the NE. 

9Aih September. — Marched to Pulana, 10 miles. Left the 
Blade road 6 miles from last camp, and descended by an indif- 
Cereal ftjotpath to the village whicli belongs to the Rana of 
Theog. 

2£W7i September. — Marched to Eotkhaee, 1 1 miles. The road 
fey along the banks of the Giree, one of the branches of the 
^nmna, and was often rocky and dangerous, the footpath being 
frequently overgrown with grass, and seldom half a foot in 
Inreadth. . 

* This curimis and interesting article, naa read at the RuyaJ Socict; of Edin- 
butgh, on the ITth Febmaiy 1B84. The BaramelricaJ and Tcigonomelrical 
DbaervDU0D9 which it contains \a3.y he cnnaidered as removing all doiibt ralpec- 
ling the heights of the llimalaja Mountains.— D. B. 
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Kotkhaec is the residence of the Eotgoon Rona, a lull chief, 
under the protection uf the British Government. It is ^uatdt 
un a most romantic spot, on a point bcluw which tw 
unite to form the Giree : on one side, the rock is 18& feel per- 
pendicular, and on the other there is a long flight of stone stepsf 

i^Ueither of tlie streams, which are wily 20 feet broad, are fordi 
that, by doslroying tlic bridges, liie place might be w 

"^ defended against muskelry. The liana's residence is 3 stor^ 
high, and has a most imposing appearance ; each storey prb^e; 
beyond the one beneath it, and the lop is cmwued by a coui 
of baiuUome chinestt turrets, beautifully adorned with I 
carved wooden work. 

26fA Sej)tcviber.^Marcheii to Gujyndee, 8 miles, ITie mi 
at first lay up the rocky bed of one of the branches of the«Gin 

P^md then came a very steep and tiresome ascent to Dervisee Pajj 
^Ifprn whence there was a descent to camp. Gujyndee is in P 

(%sr, a small district of fiuschur, famed lor its numerous ir| 
taincs; there are few sputs here lit ibr cultivating, and the ti 

6 {plants, who are all miners, ]ive by their trade is iron. TIm 

[work ihe mines only about three montliK in the year ; and cc^ 
aice digging them in Miiicli, afier the snow has sufGdeid 

^pelted ; at other timos tlicy say the carlh falls in, and it is U 
safe to work. 

S7(A 5e/j(craiw. ^Proceeded to Rooroo, a fatiguing maictu 
18 miles, crossing a high range of mountains. Here we fii 
came upon the i'ubur, one of tlie feeders uf the Icus, whij 
falls into ihe Jimma. and a ^itream of considerable size. Boo 
metrical observations gave tlie extreme height of its bed Slfl 
feet 

Kooroo is »tuated in Choara, one of tlie large divi^onaj 
Buschur, and the most papulous and best cultivated spot 1 1) 
eeen in the hills: the dell is bitiad, and the ground is well a 
ed for rice fields, being watered by many cuts from tlie i 
which winds through it. Two ntarches more, or 26 i 
iHought gje tn Jangleeg, the last and highest village in tlie V| 
ley of - elevated 9200 feet above the sea. The r 

latterl; ' rugge<l and dangerous ; at one time m 

hundr, river, with a honid precipice on tlie righ 

and, a' e iown \q \W %vveam, which rushes willt 
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violence over the rocks interspersed in its channel. As you ad- 
vance, the dell in whiuh tlie I'ubur flows becomes gradually 
more contracted, the mountains assume a more naked and abrupt 
appearance, and the rapidity and turliulence of the river in- 
crease. 

From Jangleeg I proceeded 10 miles to a halting place, called 
Moondar, within 2 miles of tlie Brooang Pass over the great 
snowy range : the road was good, and lay in a broad grassy glen, 
between two spurs of the Himalayas, witli the Piibur running 
through it. The ?oil of this valley is composed of black vege- 
table mould, which prmluces endless varieties of alpine plants 
to the height of 13,000 feet. Bells of birch and pine reach al- 
most the same elevauon ; beyond which scarcely any thing is 
seen but patches of brown grass. 

The height of my camp, which was pitched beneath an im- 
mense projecting granite rock, was 12,800 feet. We left the 
last cluster of birch trees 3 miles behind us, so that we had to 
send bark all that distance for firewood. The thermometer was 
38» at night, and water froze hard, 

N'ext day, 9.d October. — We pitched our tent on the crest of 
the pass, 15,095 feet above the level of the sea. The road was 
of the worst description, crossing the Pubur, which has its source 
I near this, by an arch of snow of some extent, and then leading 
over huge detached masses of granite hurled from the peaks 
above, and piled upon one another in dreadful confusion, with 
here and there some snow. The ascent was steep the whole 
way, and almost the only vegetation we noticed was grass in 
small tufts, which grew more scanty as we advanced to the pass, 
where it almost disajiijeared : It was still seen above, thinly scat- 
tered and intermixed with a few mosses. Here I met my bro- 
ther, who had left Soobathoo some time before me, and travel- 
led by a much more circuitous route. 

We sent most of our servants down about 5 miles to a more 
congenial climate, where wood could be procured. The peaks im- 
mediately on either side of us were not more than 1000 feet 
above us, but there are several not very far distant which we 
could not now see, 18,000 feet high. We were lucky in getting 
the altitudes and bearings of the principal moimtains across the 
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Sutliij, which rear their white heads to the height of 90,01 
feet and upwards. 

The thermometer in a tent got up so high during the day. 
60*, but at 4 p. m. it fell to the freezing pcunt, and at 7 was t 
below it. We sat up till past 10, for the pur^xuie of makinif a 
tronomical observations, wliich was cold work, and amused un 
selves in smoking dried tobacco, which we found far irom n 
pleasant. Our situation was not the most agreeable, for we h 
but a small supply of firewood, which was kindled in the mid 
of the tent, and we were involved in a cloud of smoke, and 8 
rounded by servanls, whilst every now and then we were a 
ed by the crash of rocks, split by the frost. 

We had all severe headaches during the night, owing pro 
My to the rarefaction of the air, but attributed by tbe iuttivea<: 
a poisonous plant, said to grow most abundantly at the gresti 
elevations. 

This pass separates Clioara from Koonawur, another of tl 
grand divisions of the Buschur, which lies on bolli banks ofti 
Sutluj, extending from Lat. 31'* 30' to 32", and Long. 78" H 
to 78" 4^'. It is a secluded, rugged and. barren country, se 
dom exceeding S miles in breadth. It is terminated on the 1 
and NW. by a lofty chain of mount^ns, covered with perpetui 
snow, upwards of 20,000 feet high, which separates it from Lt 
dak: a sumilar range of the Himalayas, equal in height, bound 
it to the southward : on the east, a pass almost 14,000 feet hia 
divides it from the Chinese dominions ; and on the west lies at 
other of the principal divisions of Buscliur. .^ 

The villages, which are derated from 8000 to 12,000 IqI 
above the sea, are very thinly scattered ; not more than two o 
three occur in a stage, and sometimes none at all fcg seven) 
days. In the Buramer season, from the reverberation of the Kj 
lar rays, the heot in the bed of the Sutluj, and oUter 1 
streams, is oppresMve, and quite sufficient to bring to mat 
grapes of a delicious flavour, of which raidns, and a spititousli 
quor called Rakh, are made. 

The ' Its wear a frotk of white blanket, oflen twofold 

reachit knees, and having sleeves, a pair of tra 

sers, ai. same, a cap of black blanket like a bi 

ner, am the upper part is woollen, and the s 
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aioae of leather. Tho people are very dark, and extremely dirty, 
but they seem to enjoy a much greater degree of comfort than 
any of the other mountaineers we saw. The TillageB are gene- 
rally large, and the houses spacious, and even elegant. They are 
built of stone and wood, and either slated or flat roofed ; the last 
is moat common. The temples of the Deotas (deities) are mag- 
nificent, and adorned with a profu^on of ornaments. There are 
tw» or three in almost every village ; and the vaiious feats ascri- 
fced to thetT gods surpass belief: there is scarcely one of them 
Ihat has not got the credit of removing some mountain or large 
Tock to make the road passable, &c. 

The level spaces of land in Koonawur are few, the crops arc 
extremely poor, and a want of grain pervades the whole country. 
In time of scarcity, pears, and horse-chesnuts, after being steeped 
^ water to take away their bitterness, are dried, and ground into 
^ur. There are, however, no marks of poverty, and the natives 
mbmst by exchanging raisins and wool for grain. They have 
little to do, but look after their vineyards, and attend to the'u' 
'flocks, which in summer are sent to pasturage at some distance 
from the villages. Bears are very numerous, and commit great 
ravages. In the grape season, during the whole night several 
people from every village, together with their dogs, are employed 
in driving them off. 

The dogs are of a large ferocious breed, covered with wool, 
and extremely averse to strangers, "whom ihey often bite and 
tear in a most shocking manner. They are ixnumonly chiuned 
inuring the day, otherwise it would be dangerous to approach a 
'viliage. 

The winter is rigorous, and for three months there is no mo- 
ving out of tlic villages from the quantities of snow. During 
tins season the inhabitants employ themselves in weaving blan- 
JcetB. They early beg^n to collect their winter-stock of fuel, and 
food for their cattle, which latter consists chiefly of the leaves of 
ttees, and they pile it u^pon tire top.s of tb«r houses. The Eoo- 
nasrur languagej of which we mado a colleclion of near 1000 
words, differs much from the Hindoo, most of the substantives 
ending in tTtg and ung-, and the verbs in miff and nig". 

On the 3d October tlie thermometer was 15° below the freefr^ 
ing pdat, and the cold intolerable ; wc therefore wtutcd till two 
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hours after suniise, and then proceeded to the village of Brooang, 
distant 8^ miles. 

The road lay over a thick snow-bed for the first milt 
then led through extensive woods of various sorts of trees, 
amongst which we recognised the hazel, plane, horse-chesnut. 
Sec. Sic. It was often rugged and rocky, and tliere was a steep de- 
scent of 7600 feet perpendicular height. On our way down we 
found black currants and raspberries in the /greatest perfection, 
of which we preserved a large quantity ; and on our arrival at 
camp we feasted on grapes. Brooang is a small village in 
Tookpa, one of the divisions of Koonawur, under the Wureer 
Teekumdas. It is situated near the Buspa River, and about 
pno miles from the lei't bank of the Sutluj. 

4/A Orfofier.— We marched to Pooai-ee, a distance of 1 SI miles; 
ithe road was estremely bad, lying often upon the face of s 
naked stone inclined to the horizon at a considerable angle, with 
a precipice of many hundred feet on the outer side. It was no 
great ascent or descent, but so much caution was necessary U 
prevent the traveller from slipping off the rocks into the River 
Sutluj, which lay close upon our left, that the journey took us 
up twelve hours. To-day we crossed the Buspa, a large alreain, 
4S feet broad, whose source is six marches to the SE, of 
Brooang, 

Btk October. — ^We proceeded to Rispe, a march of ISJ miles, 
likewise occupying us the whole day. Tlie road, which lay through 
thin forests of pine, was not so dangerous as yesterday's, but 
consisted of several steep ascents and descents, upon rocks of 
crumbhng granite, of 2000 feet each. We had a grand view of 
the Kylas, or Ruldung Mountains, from the large town of 
Reedung, or Ribe, about 3J miles before we reached camp. 
Imagine to yourself an assemblage of pointed peaks, presenting 
a vast surface of snow, \'iewed under an angle of 27°, and at a 
distance of not more than 5 miles iaa direct line. The beigbl 
of our station was 8000 feet, and the Kylas peaks were 12,000 
feet higher. At Rispe, we first saw Lamas ; and near this place 
we pa lal buildings, from 10 to 40 feet in length, 2 

hroac ■ high. They are constructed of loose stonfs, 

withq ' upon their tops are numerous pieces of 

slate, ad »zea, carved with strange characten: 
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tiiey are called Mane, and are erected over the graves of the 
lamas. Tliere are invariably roods on each side of them, and 
Vie natives, from gome superstiuous custom, always leave them 
tin the right hand, and will rather go a round of a quarter of a 
mile than pass them on the wrong side, 

6ih October.^We mairhed to Murung, 5 miles. The road 
Was [ffetty good along the left bank of the Sutluj, crossing a river 
^Dsmed Teeduong, whose source is in the Cliinese dominions, 
ntbur days' journey to the eastward, Murung is a Lama town 
of considerable size, consisting of seven or eight distinct divisions, 
and beaudfiilly situated, chiefly upon a southern exposure, in a 
glen, which forms the greater part of an ellipse. Through it 
runs a transparent stream, upon the banks of which are exten- 
'*ve vineyards and orchards, abimdantly supplied with water by 
DumerouB cuts. The dell is encircled by lofty mountuns, at an 
■ hngle of 25° on every side, except to the westward, where it is 
'open towards the Sutluj, on the banks of which is a small fort, 
^he situation is extremely romantic, and the approach to it 
highly picturesque, leading along a small canal, and through an 
avenue of apricot-trees. Near this place there are a great many 
I piles of stones, with inscriptions ; and afterwards we met with 
them almost at every village until we reached Pangee, on our 
return, where they end. We also saw a number of temples, 
called Chosten, which are hkewise to be found in the vicinity of 
every Lama habitation ; they conast of an inclosure, formed of 
three walls, with a roof, and open in front. In the inside of 
'i<hese are one or more small white-washed buildings, shaped hke 

It was our intention to have proceeded farther, but the people 
told us the next village was at such a distance, and the ascent 
to fatiguing, with no water on the way, that we could not pog- 
mbly reach it that night. 

'Jth October. — Marched to Nisung, 8 miles. The road com- 
menced with a very tiresome ascent of 5300 feet: here we were 
delighted to find numerous beds of juniper, and some goose- 
berries, which were the first we had seen since we left Scotland ; 
we were in great hopes we should have met with heather, but we 
Baw none. At the top of Toongruog Pass, 13,739 feet high, it 
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began to snow, and llie tbermoineter was below ilie freexifl 
point, so tlial we were glad to make ihe best of our way doWl 
The footpath was good, but a steep degcent, throiigb juniper a 
thyme of many kinds, to Nisiinp, a small Lania village, situata 
near the Taglakliar, a large Btreani, which rises in Chinese Tfl 
tary, three or four marches to the eastward. The 
height of this village, by corresponding barometrical obserf 
tions, is 10,165 feet, and grapes do not ripen here. We a 
several gardens of tine large turnips, fenced round with hedg 
©f gooseberries; the latter are of the red sitrl, small, and i 
tremely acid, but make a capital tarL 

&/( October. — VVe were delayed till 2 p. m., in order to g 
grain ground for the consumption of our people, there bongl 
village at the next stage. We only marched l^ miles. Mid IT 
road al first was a descent to tlie Taglakhar, and then a sta 
ascent of 2000 feet, most paj-t of the way up a slope of 40°, 1 
Bver rugged rocks. We were obliged lo halt here, there beM 
no water for many miles a-head. 

9tk October. — Marched 10 miles to the bed of r mountai 
torrent, and did not arrive till an hour after dark. This dxjl 
journey was one of the most tiresome we had experienced, raw 
ing two mountains of 19,000 and 1^,000 feet. The ascents ai 
descents, one of which was full 4000 ieet in perpendicular h^^ 
were steeper for a longer continuance than any we had yet set 
and the path was strewed with broken slate, which ga^e W 
under the feet. Neither tent nor eatables arrived, and we In 
nothing but cakes of very cuarsc meal, which, ho'wever, hungj 
made palaUiblc. Upon this kind of food, together with a Si 
partridges, which our sepoys occasionally shot, and mihoHt 
catber plates, knives, or forks, we lived for live days. It wool 
have been amusing to see us sitting upon blankets, i 
fire, in the open air, surrounded by our servants, di« 
the partridges with the kookree, or short swoi-d, worn by ti 
Goorkhalees, and smoking plain tobacco out of a pipe little b 
ter than >"K.:' ;, „seti jjy the lowest classes. Novelty, 
has i --nd our being in a eountry untroddea bjM 

Sura ' delight amidst our most toilsome u 

acasa snced, much less imagined, by a peni 

who 1 \)&% sa.\A« ^VujaJLkiQ. 
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lOlt Octoi^.— Marched to Dabling, 6| miles. The road was 
pretty good, lying near the river. We went a little out of the 
direct way, to visit the Numptoo Sango, a wooden bridge across 
the Sutluj. The river was here 106 feet broad, and the bridge 
78 feet above the stream, which rushes witli rapid violence be- 
tween perpendicular rocks of granite. We in vain tried to mea- 
sure its depth : and though we had a heaving-lead for the pur- 
pose, of no less than ten pounds weight, w^e could not effect it. 
We had practised throwing it the way they do at sea, by swing. 
ing it round the head, and flattered ourselves we were almost as 
expert at the business as the leadsman on board a pilot-schooner ; 
but the force of the current was so great as to sweep it down 
long ere it reached the bottom. We found the bed of the river 
8S00 feet above the sea. 

11^* Odofter.— Marched to Numgeea, 9 miles. The footpath 
was good and even upon the bank of the Sutluj. To-day we left 
the road, to look at the conflux of the Lee with the Sutluj. The 
Lee is a river of considerable breadth, coining from Ludak on 
the northward ; but it is not very deep, and flows in a clear 
stre&ro, with a moderate current ; whilst the Sutluj is muddy, 
and runs with great velocity, and a stunning noise. Since leav- 
ing Pooave, the trees had gradually become more scanty. In 
the vicinity of Nunigcea there is little vegetation, the grass and 
thyme are but thinly scattered in small tufts, and a solitary 
dwarf-pine appears here and there. 

\9i;h October, — Marched to Shipke, 9 miles. The road ascend- 
ed a little, and there was a steep descent into the bed of the 
Oopsung. Here the rocks are more rugged than any we had yet 
seen ; they are rent in every direction, piled upon one another 
in wild disorder, in a most extraordinary manner, not to be de- 
scribed, overhanging the path, and threatening destruction to 
the traveller. 

At the pass which separates Koonawur from the Chinese do- 
minions, 1S,518 feet above the sea, the scene was entirely 
changed ,«-a more marked difference can scarcely exist. The 
mountains to the eastward were quite of another nature from 
those we before met with ; they are of granite, broken into gra- 
vel, fcHTning regular slopes, and neither abrupt nor rocky. The 
country in that direction has a most desolate and, dreary aspect; 

x2 
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not a ^Dgle tree or blade of greea grass was disUDguisbable 
nearly 30 miles, tlie ground being covered with a very piicl^ 
plant, to which we gave tlie name of whins. This shrub n 
almost black, seeming as if burnt, and the leaves were so mu 
parched irom the arid wind of Tartary, that they might 
grouitd to powder by rubbing them between the hands. T 
browniiih tint of the whins, together with the bleakness of tl 
country, have the appearance of an extensive heath, and m 
strongly remind a Highlander of his native land. Our cou 
from Brooang Pass was about NE. ; here we found we I 
reached the northernmost point of the Sutluj, in Lat. 31° J 
It lay about two miles on our left hand ; and from this place, i 
direction, all the way to its source in the famous Lake of Ma 
suwurer, is nearly ESE. Tlie wind was so strong that we a 
with ditBculty keep our feet ; and it is said to blow with s 
equal violence throughout the year. We saw some snow on o 
right, a little below us ; and beyond it, a peak, above gO,OI 
feet hi^, from which the wow was drilling in showers by d 
force of the wind. 

From the pass to oamp, the road was a moderate descent npc 
gravel, winding very much. 

ghipke is a large village, in the small distiict of Rong-zfaoc 
under tlie Deba or Governor of Chubrung, a town, or rather l^ 
collection of tents, on the lel\ bank of the Sutluj, eight mai 
to the eastward. The houses here, which are very much scaV 
tered, ai'e built of stone, and ftat-rod'ed ; there are gardens ho-- 
fore each, hedged with gooseberries, which give them a neat a^ 
pearance. This is a populous place. We counted upwards of 
80 men, who, on our arrival, came to meet us, being the fint 
Europeans they had ever seen. The Tartars pleased us mucbl 
they have none of that ferocity of character so commonly ascribed 
to them ; they have something of the Chinese features, and their 
eyes are small. They all go bare-headed even in the celdetf 
veather, and have their hair plaited into a number of folds, ei 
ing in a tail, vhich reaches to their rumps. Their dress con^ 
of a gai -'"iket, trowsers of striped woollen stuff resent 

bling X» ings or boots of red blanket, to which ai 

sewed 1< )stoflhemwearnecklaces,upon which ai 

atrungi^ :\Knut-, Uw^liave also knives ia braiStV' 






\ 



through tlic Hivuxlaya Mountains. . 305 

silver cases : all carry iron-pipes of the same shape as those used 
by labourers at home, and the higher classes have them gene- 
rally ornamented with ^Iver. In common with the inhabitants 
of Koonawur, the greater part of them have a flint and piece of 
steel for striking fire, attached to their apparel by a metal chain. 
The women, whose dress resembles that of the men, were lite- 
rally groaning under a load of ornaments, which are mostly of 
iron or brass, inlaid with silver or tin, and beads round their 
necks, wrists, ancles, &c. and affixed to almost every part of 
their clothes. 



Art. XVIII. — A comparative View of' the Series qfCiystaUi' 
saiion of Epidote and of Glauber-Salt. By William Haid- 
INGEB, Esq. F. R. S. E. Communicated by the Author. 

V ABious opinions have hitherto prevailed among mineralo- 
gists relative to the question, whether several species with forms 
of variable dimensions, possess exactly the same form, or whe- 
ther they all difier from each other in these re^^)ects. This 
however, is a matter which will probably remain unsettled for 
s(Hne time, although good authorities may be quoted in favour 
of either of the two diflFerent cases. With the exception of 
those minerals whose forms are comprised in the tessular sys- 
tem, the Abbe Haiiy took for granted that every species would 
have its peculiar series, or, as he used to call it, its peculiar sys- 
tem of crystallisation. This very probable supposition found 
numerous adherents, and was generally received, when Profes- 
sor Mitscherlich published his interesting labours on the isomor- 
phous bodies, in which he asserted the perfect identity of the 
crystalline forms presented by several substances. The follow- 
ers of a contrary opinion have brought forward instances, where 
the coincidence of the angles in two different species, containing 
iaomoiphous substances in the required proportions, does not 
take place rigorously ; but many accurate observations shew^ 
that at least the difierences are sometimes very trifling. Thus, 

the isomorphoui) sulphates of zinc and of magnesia (Zn S^ -(- 
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14 Aq and Mg S'+14 Ai|) possess pmmatic forms, the first 
dependent upon a scalene four-aded pyramid P=137° 27'; 
136" 45'; 78° 5', the other upon P=1S7» 22'; 126° 48-; 78° 7': 
the forms of the two isomorphous species, of rhombohedra) 
Corundum, and of rhombohedral Iron-oro (Al and Ve) are 
derivable from acute rliombohedrons, the first from tt=86" 
6", the second from R=85'' 58', &c. But, however striking 
this coincidence may be, as the diiferences may lie between the 
limits of errors of observation, yet there are many instances 
of isomorphous combinations, where the angles vary beyond 
these limits, and indicate tliat it would he too precipitate to as- 
sume a perfect equality even for the other. But it will not ad- 
mit of a doubt, that there realty are certmn analogies in the fomiB 
of crystaltisatioQ among certain compounds of analogous substan- 
ces. Thus, the carbonates of lime, of iron, of manganese, of 
Bine, of lime and iron, of lime and magnesia, and others, affect 
rhombohedral forms, and are cleavable parallel to the faces 
a finite, obtuse rhombohedron of that system; on the oth 
hand, the carbonates of lime, of lead, of barytes, of strontitt 
exhibit as remarkable analo^es in the prismatic forms whi^ 
they present, and which extend not only to the relative 
of their angles, and the occarrencc of very nearly the same di(u 
■pie forms, but also to the peculiar mode of regular compoeitioiL' 
8o very frequently found in every one of these substances, t 
we abstract from the chemical relations, the analogies of tn 
forms still remain, and their consideration becomes a pure ci^ 
tallographic problem : it will even l>e necessary to carry ihj 
comparison farther than could be indicated by the chemical an^^ 
lyus, and include, for instance, in tlie comparative Gonsideratii 
of the above mentioned prismatic forms, also those of prismu 
Iron-pyriles, of prismatic Melane- glance (brittle silver-ore), 
prismatic Corundum (chrysoberyl), and others, which pi 
very nearly the same peculiarities in their series of crystalli 
tkaj. In the study of these analogies, though they have 
obaerved b" **•- ■ 'riiest crystallographers, yet an extcndve 
h still opi iry of naturalists, and cannot but yii 

highly inl . when carried on with the circtmispeo 

tion whict 
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There exists a Tery remarkable analogy of this kind between 
the crystalline forms of Epidote (prismatoidal Augite-spar) and 
of Hydrous Sulphate of Scxla (pnsniatic Gluuber-saJt), as ob- 
tained from a recent and more accurate examination of these 
two substances, in the Trcatiae on Mweralogif by Professor 
Mohs. The relations of the different ^mptc forms occurring in 
the two species are almost identical, though the absolute measure 
of the angles of tlie one is considerably distant from that of the 
other. 

The cryslals of Glauber-salt have been hithertobut imperfect- 
\y described. Haiiy * ascribed to this species, on the authority 
of Rome de I'lsle, the ibrm of a square prism, terminated by 
an isosceles four-sided pyramid, in which he has been followed 
by a great number of mineralogists. Count Bournon -j- states 
the primitive form of the substance to be an oblique^angular 
ibur-Mded prism of 1 08" and 72° "r nearly so. He came nearer 
the truth tiian Haiiy, but did not yet establish the hcmiprisma- 
tic character of the crystalline forms of the species. 

The history of the forms of Epidote is not so simple as that 
of Glauber-salt. Several varieties of the species itself had been 
formerly comprised under the general name of Schorl, and its 
forms were compared by Rome de Tlsle to those of Augitc, a 
^)ecies which he considered to be nearly allied to Epidote, (para- 
tomous Augite-spar), with diis difference only, that tlie crystals 
of one of these substances were commonly elongated, and im- 
planted in anotlier direction than those of the otl)er. Support- 
ed by his mathematical considerations of forms, Haiiy, who first 
established Epidote into a particular species, gave another posi- 
tion to the crysttds of this substance \ than that which he asagn- 
cd to the forms of Augite §. He supposed the elongation of 
those crystals to take place in the direction of their principal 
-axis, and gave for their primitive form a four-sided prism, of 
which the transverse section is a rfiomboid of Hi" 37' and 65° 
■S3'; the sides of this prism are to each other in the ratio 
rn 110 : ^ ; and its base is perpendicular to the lateral faces. 
The analogous position of both substances indicated by Rom^ de 
risle, was no doubt preferable, and had Haiiy adopted it, he 

■ TaiA. Comp. p. 19. f Cafali^e, p. 183. 

i TrmU, 1, iiL p. 108. g Traile, u iii. p. 80. 
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would have been able to render the description and figures a 
Epidote as clear and intelligible as those of Pyros^ne or Ampli 
bole. As they are, they shew more that their author was inli^ 
matt'ly aix]uaiuted witli the subject he treats, tlian they a 
adapted to the use of the student. By a decrement of one 
series of niokculcs along the acute vertical edge of the pri- 
mitive form, this prism is changed into an irregular fdx-»di 
one, whose transverse section contains two angles of 114* ST^ 
two of 116" 40; and two of 128" 43'. The difl'ercnce betwee* 
the two first of these angles is expressed in the ratio of tlie sides a 
the primitive form, and has suggested to Haiiy the name of i 
dole. This observation is the more remarkable, as the instrumenl 
which Haiiy employed requires the crystals to be very perfect, in 
order to perceive the small difference of about 2". £pidote h 
been the subject of a particular and very elaborate memMr hf 
Professor Weiss •, in which he re-establishes that analc^rous poffl- 
tion of forms, in which Romii de Tlsle had endeavoured to com* 
pare them with the forms of Augite, with this difference, thatRoiM 
de ITsle considered the crystals, of both substances, in that j 
tion which Haiiy has chosen for epidote, while Weiss has pk. 
them in that which has been given by Haiiy to the crystal! 
of pyros&ne. This was a considerable step farther in theie 
study, in order to find out analogies with the forms of othee 
substances. Weiss, however, has not been fortunate in fixing up! 
on that situation of the crystals which makes the faces r, Fig. 1 
Plate X., vertical, or parallel to the principal axis, because in 
situation the relations between the simple forms become u» 
necessarily complicated. Not having himself measured will 
care the crystals of this substance, he was forced to rely on till 
data of Haiiy. But he referred theoretically the ratios amoi^ 
the different forms occuning in the species to that of thra 
lines perpendicular to each other, and thus it happened thaC 
although more iiiteltigible and easy to be compared with othel 
species, his mode of considering the forms of Epidote is less 
rect and applicable to nature than that of Haiiy. 

In the position in which Professor Mobs considers the c 
talaofEf' •'iwiaioidal Aitff He-spar ■\; the faces Jf car. 

L ni BerUn, for 1818 and 1S19, p. 242. 
Ti. i, p. 561. 
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mnding to the most perfect cleavage, are parallel to the prin- 

s of the funtiamental form. The fates r and Tbe- 

mg to a horizontal prism, the first being those on tlie side of 

the observer, and the second the other faces contiguous to the 

me apes of this form. According to accurate measurement 

' the reflective goniometer, the difference between the two 

ingles formed by the intersection of M with r and T is rather 

»B than that indicated by Haijy, since they are r upon JI/=z 

116" 17', and T upon jtf=115° 94', The incidence of r upon 

=128° 6&. Initself the choice of the position of these forma 

t quite arbitrary, but that one will be the most eligible which 

lllows the simple forms most easily to be traced to the primnatio 

brms of other species, by certain analogies, which will be points 

i out in another paper. The relations of the simple forms t^ 

'ards each other, developed upon the supposition of the fa<^ 

r being Pr + oo , or a plane parallel to the axis of the fundit. 

lental pyramid, are so simple, chat tliere can be no doubt that 

|ie position chosen is the one most agreeable to nature, I 

iball proceed by developing these simple forms in several ^- 

[nples taken from nature. 

One of the most ordinary combinations is the VarielS amfphi, 

araMreof Haiiy, that represented by Fig. 1. It is, at the same 

me, one of those which contain the least number of simple forma. 



Pr, 



Pr, 



iffldes the above mentioDed faces of + -^ (r), — -^ (7^ 
md Pr + CO (^M), it contains only the faces of - or n, the iiw 

Ktion of which, ovtr the face r, produces an angle of 70° 

; its supplement, or the angle of incidence of n upon n, ia 

= 109° 27'- The angles of this variety are sufficient for calcu- 

Liting the fundamental form, and tlie angles of all secondary 

ms relative to this species. 

The fundamental form of the species is a scalene four-sided py- 

mid, Fig. 10., in which AX, the axis of the form, includes with 

/iP, a line perpendicular to the base, an angle of 0° 33', which, la 

lethod of Mohs, is called the Inclination, ofihe Axis. Th^ 

c formulie for calculating the angles of this form, ar? 

ibtaiced from the values of the four lines AP, MB, MC, an4 

HP, called a, 6, c, and d. They are. 
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_ o' (f — c*) _ c* (ii + <q ' 
""3'-o«(4' + c') + c'(4 + li)'■ 
"*»-o'(4"+c')+ c-{t — d)'- 

_ n' (i? — f ) — t* (f — J) 

I.;.-.- . ■ y (.«-»■)-.'(,■ + J) 

4 ("'(»' + «') + (6 + <i)'c')(«'(*' + <^) + (» — d)V)]- 

tang MAP = i; lang BAP = ^ii*; uing B'AP = -^^^ i 

COS CAC = "; T J . ^» ■ "» cue = y *, . 

According to these fomiulic, and the ratio of the lines a:b: 
c:d^ 105: 216.8: 66.6: 3, as correspondiiig nearest to nature, 
tile angles of the fundamental form are 

P^jiJJI^}; ISrS'; IITSS'. 

The angle MAP, or the inclination of ifte axis, is = 0* S 
The angle BAM, or ihc anterior part of llie prism Pr, whicA 



= 64° 36". The species of epidote ia another instance of a v 
slight inclinatiun of the axis, of which the axotomuus Ii 
has already furDished an example. 

Fig. 3. shews a combiaation of the preceding forms with t1 

p _ 

new ones, P ■ — M {I) and — 5 (z). The relations of tliq| 

forms are eaaly obtained from the parallelism of the edges ■ 
tween I, n, and s, and from tliat between z, n, and M. 

Fig. 2. represents a more complicated variety thaji the 
preceding ones, in which, however, llie development of 
»mplo forms will likewise follow from the mode in which 
edges of combination are situated. It appears immediately 
the faces marked q, forming truncations on iJie obtuse terminal 

' edges "^ P must be =: Pr, the angle of the terminal edge of 
whici """ If we suppose all the faces of the comhina- 

^ ticHi 1 :ept n, s, r, and T, which are known, and 

I, wl velopcd, the latter will produce a rhombic 
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face QONP, at the lateral soUd angle B, Fig. 7.9 formed l^ the 
meeting of four different faces. Since the diagonals of any rhomb 
Insect each other, QR will be equal to NR. Draw QT parallel to 
BM, and TN parallel to MC. The triangles QBR and NSR 
are equal, and dmilar to each other ; QB, therefore, = SN, 
EUid TN = 2. SN. From this rhombic figure it follows, there- 
fiore, that the ratio of the lines QT and TN, or V and c^ in a 
section of the prism 0, parallel to the base of P, must be equal to 
that of BM : 2 MC, Fig. 10., or = 6 : 2c, if, by ft and c, we denote 
the long and the short diagonal of the base of the fundamental 
form. The sign of the prism is therefore (Pr + 00 )', and its 
angles of intersection, if the faces meet above the face M, is 
= 68** S'. Since the faces y of a horizontal prism have exactly the 
same atuation at the other angle of combination^ between che 
fac^ n, z^ r, and T, the ratio oi a! id iot y will be =: J a : c> 
b^g expressed by the analogous lines in P ; and the form, 
therefore, to which these faces belong must be Pr — 1. The 
faces noted x have first been described by Weiss. In or- 
der to develope the form to which they belong, suppose 

Fig. 9. torepresentacombinationof jf 3 1 - f • +. -g" 1 "^ l* 

and (Pr + 00 )' (o), projected on a plane parallel to that which 
passes through the axis and the long diagonal of the fundamen- 
tal fonn* As the edges of combination between x and n are 
parallel to those between n and 2r, if this face passes through 
the point A, the edge of combination will coincide with the ter- 
minal edge AM of P. Likewise^ on account of the parallelism 
between a?, 0, and z^ the same face will also pass through the 
edge MO, and AO will be the projection of the terminal edge 
of the pyramid to which the faces x belong. In this pyramid 
the ratio of a' : c^ is = a : c, on account of the coincidence of the 
two terminal edges in AM. But for the other diagonal we have 
V \d -=. OQ : Q A = ^ft:|a, =ft:8a, and consequendy for the 
whole pyramid d \V \d :=.^a\h\%Cj which makes the lagn of 

(P) 

;r= ^^ ; and idnce d possesses a »tuation analogous to 07, on 

the opposite side of the fundamental form, the sign of this part 
of the same pyramid will be — ■ ~. For the pyramid w, the 
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Tatio of a* : 6', is — fl : 6, on account of the parallelism of t 
edges between z, u, and r ; but, as appears more distinctly 
K projection, the intersection of u and M would be parallel 
be edge of combination between u and y, and the ratio of a*: 
i therefore = \a:c. The sign of the half of the pyramid, 



K$d iV :<! may also be expressed by g- : ^ ; 2c 
k^rapbic ngn of the whole combination is 
p„„.^". ?. &., Pf_l. PF -^1 
/ r n a: w S ^ 



P _(F}' 
"3' 2 



4'-. (P?+oof. Pr" + = 



JPr+j; 



(i) =34° 2]', in Fig. 4., are obtained from immediate measun 
ment. The rest of the forms are known from the preccdiq 
combination. 

All these varieties have been observed in crystals from Are 
dal; those from Dauphiny are commonly less oomplicated, b 
require perhaps more attention on the part of the observer, b 
cause they are so very deeply streaked in a direction parallel \ 
the edges of combination between P — « and Pr + oo . The 
are besides, in most cases, subject to regular composition, 
of these crystals is represented in Fig, 6. It is a comtnnq^ 

of^'W-^'cn- |w- -<^^if^W. Pf+»(JK 

and Pr + X {P). Only the last of these faces is not c 
in any of the preceding varieties. 

It is not the purpose of tliis paper to give a full account i 
td} the simjde forms which occur in epidote, far less of the n 
m^roiiB tions in which they appear, and of the r^uli 

■ A v« in the collection of Mr Allan, contains *''''* 

:= 31° 3^ n Vtic o^\iQsil.e uda of the (uadamenial foiiii. 
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P? 

iltions in which they join parallel to the face of — — (3^. 

yhe preceding observations will suffice for the proposed coinpa- 
nsou of its series of crystallisation with that of Gkubcr-sait. 

The same tetters which have been employed in marking the 
&ces of crystallisation of £pidotc, ar« made use of also in Glau- 
^r-salt. Figs. 5. and 8., for those which are analogous to the 
^brms. It is impossible not to be struck with the almast en- 
^re coincidence of the relations among the simple forms, aiU 
though the absolute measures of the angles are very di&rent. 
Iphus, 

ta bolb Specios. In Ejiidute. In Glauber.Ball. 



1 



. 



» 



n = I = 70- 33' = 93- 12' 

I = — I = TO- ff = 81'1(C 

, _ !^ = 63' 43' = »50' 

T ££ = 6f36' = 72" 15' 

■* — 2 

d = — ffl^ = 98* 15' =112-27' 



L o = (?"! + «)'= 6»° » = SB' 31' 

,- y _ PF-.1 =103-30' sllS-W. 

^ The limiu P — 00 (D, Pr + =o (M), and P7+to (P% 
occur m Ixuh. The inclination of the axis, = (T 33' in Epi- 
Spte^ =14° 41' in Gtauher-salt, takes place in a plane passing 
arough the axis and the long diagonal. The angles of P, the 
lundamental pyramid itself, are : 

, In Epidote = { ?^ ''^ } ; 151- 3' ; 117- 33' j 

i InGlanber.«Jt= {Z]l} • l*"^'. '"^-sr. 

[ The ratio of the line, a : S : c ; li = 105 : 216.3 : 66.6 : 1 ill 

BSpidote, is =3.816 : 7.005 : 3.188 : 1 in Glauber-salt. 

\ The face, of - 2i)l („) and of - ^^^ W " ihe 
' latter, have not yet been obseryed in the former of these speciei. 



L 
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But, however i-cmarkable tliis identity of relalHHis 
simple forms may be, ihu analogy between ihe crystals of 
two substances will still allow of more pcnnts of ctniiddei 
Both Bpedes exhibit iwo fac«8 of cleavage, of different peril 
tioD ; of which the one, paiallel to M, is very easily obtmned 
while the other, parallel to T, is less apparent. There are 
in both trae^ of cleavage, parallel to P. The crystals of bcAc 
substances are commonly elongated in the direction of the 
diagonal of tlieir fundamental form, and implanted in the sa 
direction. 

In piiamatic Glauber-salt we may obtain very long prismi' 
that description from a solution of sulphate of soda, if allowed 
cool rapidly, while the crystals produced by a slow evaporati 
are in general shorter, aud present a greater number of we 
pronounced additional faces than the former. The facility 
obtaining excellent cryptals of this substance, render it very V*' 
luable for die study of the hemiprismatic forms. These a^ 
Btals are perfectly limpid, and often of a considerabli 
exposed to the dry atmosphere, they are soon decomposed, anl 
fall into powder ; but I have preserved them for many monlta 
in their natural slate, by keeping them in a cool placC) wr^ 
up in paper, which was occasionally moistened. The 
position, however, is not so rapid as to be prejudicial to llie eOM 
ploymont of tlie reflective gonionlctcr, particularly if care be B> 
ken to work al low temperatures. It generally be^ns at certai 
points, and from these it spreads, creeping, as it were, over 
surface, and through the whole mass of die substatioe, and t 
rendering atnne parU of the faces of crystallisation perfccdy d 
while otlier parts of the same faces retain their original 
dour. The dry or anhydrous sulphate of soda, which is 
duced by the decomposition of prismatic Glauber-salt in a st 
of powder, can also be obtained crystallised. It is a well knO 
fact, that the capacity of water for dissolving sulphate of ac 
arrives at its maximum when the temperature is considerJjfyl 
iow the point of ebullition (33' centigr. or 106 J^° Fahr. atxati 
■ toGi i * ; above this temperature crystali 

»" th onsist of anhydrous sulphate of s<xla. 

''"'H alene four-sided pyramid, Fig. 11 
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GUigles have not yet been ascertmned, sometimes variously mo- 
dified, and cleavable with great facility parallel to AC'XC, a 
plane passing through the axis and the short diagonal of the 
base. The specific gravity of this salt is = S.462 ; its hardness 
= 2.5, between gypsum and calcareous spar ; in both these 
characters superior to the common hydrous Glauber-salt, whose 
ipecific gravity is = 1.481, and its hardness = 1.5... ^.0, some- 
irhat lower than gypsum. The forms of the two salts are in 
the same relation to each other as those of hydrous and anhy- 
drous sulphate of lime (prismatoidal and prismatic gypsum- 
haloide) ; and from the drcumstance, that the forms of the dry 
sulphate of soda are prismatic, like those of the dry sulphate of 
lime, it appears that Glauberite, the combination of both, on 
Booount of its hemiprismatic forms, cannot be considered as a 
mere mechanical mixture of these two substances, as has I)een 
supposed by some mineralogists. 

The analogy between the forms of Glauber-salt and of Epi^ 
dote is so striking, that after having compared the crystals of the 
two species with each other, it would be superfiuous to add any 
farther remarks on the subject. But it will be necessary to say 
a few words on the Indination of the Axis in hemiprismatic 
forms, which we have found in one of them to be = OP S3', and 
in the other = 14° 40", and on the consequences of this import- 
ant observation. 

It is impossible to derive the secondary forms of any of the 
two preceding species according to any regular process, from a 
scalene four-^ded pyramid, in which, like Fig. 11., the three 
lines AM, BM, CM, or a, h and r, are perpendicular to each 
other. But the derivation will be effected with the greatest faci- 
Gty, if we suppose the axis AX, to be inclined to a perpendi*^ 
cidar AM upon the base CBC'B', Fig. 10., at a certain angle^ 
variable accoiding to the species to which tlie forms refer. 
This incUnation of the axis is implied in some of Haiiy^s earlier 
determinations, as, for instance, in those of Fpidote^ of Gypsum, 
of Felspar, &c. ; but he never established it as a general prin- 
ciple, and his later labours proved that he preferred considering 
hemiprismatic forms, under such dimensions as would render it 
possible that equally inclined faces appear on both sides of the 
axis. Professor Weiss has endeavoured, by slight corrections 
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in tlie angles, to transfer inio this new shape the relations of 
the crystalline forms in those species, which Haiiy liad not jet 
considered under the same point of view. Supposing the angles 
given by Hoijy not to be exact, he corrected them, althoufrfi 
not guided by observation, till the species could be reduced lo 
the anticipated form. Professor Mohs followed an oppoale 
course. Accurate observations, first on Glauber-salt, tJien i» 
Blue Carbonate of Copper, and on several other spet^eti, liad 
shewn that there really were angles which could not be obiaiiial 
when the axis in the fundamental form was supposed perpeiiiii- 
cular upon its base. He introduced, therefore, another mode nf 
considering these hemiprismatic forms, supposing that they ore 
derived from a pyramid like Fig. 10. All the hemiprismaik' 
species, which since that tinae have been the subject of more k- 
curate inquiry, have yielded results agreeing with the genersl 
principle, which supposes that in every hemiprismatic fonu, 
the axis will deviate from the perpendicular direction upon i1m 
base, for a certain angle, however small this angle may be foui 
The hmits of its range, as obtained from ijxperience, are 0". 
in axotomous Lead-baryte, and 22" iff in prismatic BritliyiW 
Bait (Glauberile). In many species, which have not been r» 
ceatly examined, the inclination of the axis must be sup|>osed t$ 
be = : but it is highly probable, that this perpendicular dim 
tbn of the axis upon the base will not stand the test of obMft 
vation. 

The most important consequence of this fact, when ascertufc 
ed to a greater generality, will be, that the Systems of Crystalliflg 
tion, viz. the tessular, the rhombohcdral, the pyramidal, and lU 
prismatic system, must be increased by another, which contaiBi 
the hemiprismatic forms. Then the tetarto-prismatic forms ml 
likewise require to be included within a particular system, 
which the fundamental form, Fig. 12., is a scalene four-sided 
pyramid, whose axis is inclined to the base, not in a plane whidk 
ifi perpendicular to this bose, and passes tlirough one of its difr 
gonals, as in hemiprismatic forms, but in a plane which p 
throu •■ of the diagonals of the base, if it is supplied W 

ioterf right angles. The exact direction of 

latteK en established in any species by direct ok 
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Akt, XIX. — Observations on the Specific Gravity and Teni^ 
perature of Seor-Water^ made during a Voyage from Ceylon 
to England^ in 1819 ami 1830. By John Davy^ M. D. 
F. R. S., &c. &c. 

X HE following series of observations has been taken from the 
MS. Journal of Dr Davy, who has kindly entrusted it to us for 
this purpose. They embrace a very large portion of the earth^s 
nirface, and, from the accuracy and sagacity of the able chemist 
by whom they were made, we have no doubt that they will be 
regarded by philosophers as forming a valuable addition to oui^ 
hydrographical knowledge. 

The series of experiments commences at Columbo in Ceylon, 
QQ the 4th December 1819 : and between the 1st of February 
and the end of June 1820, they were made on board the EcUpse^ 

ColtimbOy December 4. 1819. 

Temp* Air. Temp. Water. Sp. Gravity^ Wind. 

V'A.u. 79" Sr 1.0228 N* 

5 p.M, 83 83 1.0230 N. 

In both these experiments, the water was taken from the 
fehore below the flag-staff. 

Columboy Dec, 11. 

Air. Water. Sp. Gravity. Wind. 

•^1.41, T8* 82« 1.0231 N. 

feb. 4. 1820. On board the Eclipse, N. Lat. 5"" 19", East 
Long. 80* W. 

Air. Water. Wind and Weather. 

lOh A. M. 80^ 80*^.5 E, genUe» overcast. 

12 80 81 NE. dado. Light rain. 

2 p. M. 79 81 NE. Gentle, pretty clear. 

5 80 81 NE. byN. Do. do. 

8 77 8a5 NE, Do. Little overcast. 

l!liese temperatures were taken in ^ht of land. 

YOL. X. NO. 20. APRIL 1824i Y 



S16 UrBMtgKf^mklbmdr^ 

^ong. BOP 16'. 
in the m^m, to tmwftr ialo tfar ^^^^ 

the oyrtdme foam in. the» •^ ^^. ccnUe, pretty ciemr, 

ooiiBnm«a WR^ um Wipr ^ overcast, after a heavj shower. 

given bj Hail^ not t^ ..'/laniii^ai^dy. 

notgmdedbf qbr* / Oadlghtly overcast. 

the wddnHdl ' / -^ Do. rather cloudy. 

tnarm. Amr ^ ^ Do. clear. 

/*""■** ^*^^ ,y ^i.5 Da pretty clear. 

BineCrilbl ^ /< gi^ Do. clear. 

Jllinitll"^ / ^'^ dl.5 Do. clear. 

.WMHjF ^^ufthe chronometer and dead reckoning, it 
g^i^^jfethip had been in a current flowing towards 
^i* day- 
^*^g, 1820. N. Lat. 2° 19', East Long. 81** 14'. 

'• " wind and Weather- 

NE. Moderate, a few clouds. 

Do. do. do. 

Do. do. doi . 

Do. do. do. 

Do. da do. 

Da Clouds collect;ng. Thunder. 

The ship seemed, during this day, to have been in a curr 
ftom the north. 



^ 


Air* 


Water, 


0*A. ■• 


81*.5 


8r 


10 


88 


82 


If 


82.5 


82.5 


2 W.U. 


89.5 


82.5 


5 


Bi 


82 


9 


81.5 


82.5 





Feb.r 


1820. 


N. Lat. 0° 48'. 




Air. 


Water. 


Wind and Weather. 


lt)h 


A. M.. ir 


82* 


Calm, overcast, rainy. 


12 


77 


82 


NE. Raining slightly, overcast. 


2 


pwM. 78 


82.5 


Calm, and overcast. 


5 


75 


81.5 


W. Very gentle, heavy shower 
just passed. 


9 


77.5 


82 


E. by N. Gentle, pretty clear. 



There was much thunder and lightning during the night, ; 
the weather was squally with heavy rain. 

Feb. 8. 1820. S. Lat. 0" 6', East Long. 81* 37. 



64^ A. M. 



Air. 


Water. 


Wind and Weather. 


79* 


82^5 


NE. Almost calm, clear. 


81 


82.75 


Do. do. 




83 


Do. Gentle. 




83.5 


Do. da da 




84^ 


Do. do. do. 




84s5 


Calm« da 
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Air. Water. Wipd and Wefttiier. 

(S^ p. M. 8r.3 83».75 Calm, clear. 

8 80 83 NW, Almost calm, clear. 

10 79 82.5 Do. do. do. 

The night was fine, and almost calm. 
Feb. 9. 1820. S. Lat. 0° 41, East Long. 81° 49^. 

Air. Water. Hygrom. Wind ai^ Weather. 

ejh A. M. 77' 82°. 5 W. Very gentle, clear. 

8 80 83 W. by S. ^o. do. 

10 81 83 W. geixUe do. 

12 81 84 6°« W. byN. do. do. 

2 p. M. 78 83 4 NW. squally, raining^ard. 

6 80 83.5 5 Do. do. cloudy. 

10* 79 82 S Do. do. do. 

■ 

The night was rather squally and cloudy, with occamonal 
showers. 



Feb. 10 


. 18m 


S. Lat. 2° 8', 


East Long. 81° 54'. 




Air. 


Water. 


Hygrom. 


Wind and Weather. 


7^ A. M. 


77° 


8r5 


2.5 


N. by. W. squally, cloudy, 
showery. 


10 


76.5 


82 


3.5 


Do. do. 


12 


80.5 


ear 


5.5 


Do. do. 


2 p. u. 


82 


82 


5 


Do. do. 


6 


79 


81 


4 


Do. do. 



The night was Jboisterous, with heaviy /rain, and some thunder 
and Mghtning. 

Feb. 11. 18g0, S. Lat. 4° 45', East Long. 81° 54'. 





Air. 


Water. 


Hygrom, Wind and Weather. 


7fc> M. 


79° 


81°.5 


4° W..il>y W. stormy, cloudy. 


10 


81 


82 


4.5 W, do. do. 


12 


79 


81.5 


4 - .W. overcast, rainy. 


t F. M. 


81 


82 


4 W. squally, do. 


6 


78 


81.5 


2 W. do. raining slightly. 


9 


79 


81.5 


4 W. Fresh, pretty clear. 



The wind was fresli during the night, and the sky pretty 
clear, with occasional showers. 

* These U^Egrometrical obs^vations were made with two thermomtters, one 
if which had its bulb covev^ with an absorbent substance, and wetted with wa* 
tf. The degrees in the column show the descent of the mercury by the cold, pro- 
laced bj eyaporation. 

y 9. 
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Feb. 5. 1820. N. Lat. 4° IC, East Long. 80° 15'. 





Air, 


Water. 


Wind, 


IhA. m. 


79* 


80».5 


N. NB. Gentle, pretty clear. 


S 


7« 


80.5 




10 


T7 


80.5 


Da raining sligfatly. 


It 


79 


81 


Do. slightly overcast 


2 F M. 


8a& 


81.5 


Da. rather cloudy. 


4 


80 


82 


Do. clear. 


6 


77 


81.5 


Do. pretty clear. 


R 


00 


81^ 


Do. clear. 


lO- 


SO 


81.5 


Do. clear. 



By comparing the chronometer and dead reckoning, it a] 
peared that the ship had been in a current flowing towards tl 
west the whole day. 

Feb. 6. 1820. N. Lat. 2° 19', East Long. 81" 14'. 

Wind and Weather. 
NE. Moderate, a few clouds. 
Do, do. do. 
Do. do. doi , 
Do. do. do. 
Do. da do. 
Do. Clouds colIect;ng. t'hunder. 

The ship seemed, during this day, to have been in a curren 
fi:om the ncnrih. 

Feb. 7. 1820. N. Lat. 0° 48'. 





Air« 


Water, 


8^ A. M, 


81*.5 


%r 


10 


82 


82 


12 


82.5 


82.5 


2 ». M. 


82.5 


82.5 


5 


82 


82 


9 


81.5 


82.5 





Air. 


W^er. 


Wind and Weather. 


lOh A. M.. 


77'* 


82" 


Calm, overcast, rainy. 


12 


77 


82 


NE. Raining slighUy, overcast. 


2 PWM. 


78 


82.5 


Calm, and overcast. 


5 


75 


81.5 


W, Very gentle, heavy shower 
just passed. 


9 


77.5 


82 


E. by N. Gentle, pretty clear. 



There was much thunder and lightning during the night, ai 
the weather was squally with heavy rain. 

Feb. 8. 1820. S. Lat. 0" 6', East Long. 81* 37. 





Air. 


Water. 


Wind and Weather. 


6|H A. M. 


79* 


82^5 


NE. Almost calm, clear. 


8 


■=51 


82.75 


Do. do. 


10 




83 


Do. Gentle. 


12 




83.5 


Do. do. do» 


2 




^ 


Do. do. do. 


5 




1s5 


Calm, do. 
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Air. 


Water. Wind and WeftUier. 


&" p. M. 


8r^ 


83°. 7 


5 Calm, clear. 


8 


80 


83 


NW, Almost calm, clear. 


10 


79 


82.5 


Do. dok do. 


he night 


was fine. 


and almost calm. 

• 


Feh. 9. 1820. S. 


, T<at.. 


0° 41, East Long. 81° 49'. 




Air. 


Watfir. 


Hygrom. Wind ai^ Weather. 


64h A. M 


. 77° 


82°.5 


W. Very gentle, clear. 


8 


80 


83 


W, by S. do. do. 


10 


81 


83 


W. gentle do. 


12 


81 


84 


r« W. byN. do. do. 


2 P, M. 


78 


83 


4 NW. squally, raining ^ard. 


6 


80 


83.5 


5 Do. do. cloudy. 


10' 


79 


82 


S Do. do. do. 



The night was rather squally and cloudy, with occa^onal 
showers. 



Feb. 10 


.1820. 


S. Lat. 2° 8', 


East Long. 81° 54'. 




Air. 


Water. 


Hygrom. 


Wind and Weather. 


7h A. M. 


77° 


8r5 


2.5 


N. by. W. squally, cloudy, 
showery. 


10 


7^.5 


82 


3.5 


Do. do. 


12 


80.5 


8«r 


^.^ 


Do. do. 


2 p. u. 


82 


82 


5 


Do< do. 


6 


79 


81 


4 


Do. do. 



The night .was Jboisterous, with heavy ^n, and some thunder 
and Mghtning. 

FA. 11. 1820, S. Lat. 4° 45', East Long. 81° 54'. 

Air. Water. Hygrom, Wind and Weather. 

4° W^iby W. stormy, cloudy, 

4.5 W. do. do. 

4 - .W. oyercast, rainy. 

4 W. $(|ua^\y, do. 

2 W. do. raining slightly. 

* W. Fre&Vv^^tly clear. 

The wind was fresh during the ni&.t^^ ^xvd^ ^^^^ ^^^ p'^^'^^'5 
clear, with occasional showers. 



7fc> M. 


79° 


81^5 


10 


81 


82 


12 


79 


81.5 


2 F. M. 


81 


8g 


6 


78 


81.5 


9 


79 


81.5 




• These Hjjgrometrical obsorvations were i^ \/\^lv:>5,S.'«® ^^^^^^^^Vjiji^^;^ 
of which had its bm J, cpvev^ with an absorbej^^^ ^^^Xns^ ^^ ^^"^^^ ^\t/ 

ten The degrees I ue column show the cleso^ P^Z^ ^K^«^^ ^^ ^'^'^ ^\li / 
duced by erapara*. ^t \a^ ^ '^ ^ 
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Feb. 12. 1880. S. Lat. T 10', East LOng. 82^ 26'. 
Air. Water. Hygrom. Wind oad Weather. 

64h..ii, 77* 81*.S !* W. Frcah, doudj, raining 

10 eo.5 88 6.S W. bj S. do, ptdty clear, 

13 81 83 5 Do, do. tfaower coming, 

i r.H. B2 82.5 6 SS.W. Moderate, cloudy 

6 90 82 ♦ 8W. very gende, cluud;, 

slight rain, 
8 81.5 82.5 5.5 SW. do. cleat. 

The night was rather squally, with some heavy showers, 
Betweep tbout N. Lat. ^^ and S. Lat. T or 8", a north-west 
or westerly wind prevails during the same month that the north- 
east wind prevails in Ceylon- About the limits of ilic NE. and 
NW., and of the SE. and NW., calms commonly occur. Hence, 
we may expect, that as tliose parts of the ocean williin the Tro 
pica are particularly liable to cahns, the temperature of the wal 
will be unusually high, and that in those parts of the ocea3 
within the Tropics which arc particularly liable to squalls, the 
temperature of the water will be lower. The north-west or 
little monsoon blows from Madagascar, and the direction is pro- 
bably connected witlt that great island, The NAV. i; 
ed by the SW. monsoon, in the above latitudes, 

Feb. 13, 1820. S. Lat. T 57, East Long. 83= 59'. 
Air. Water. Hjgr, Wind end Weatbec, 

83° a°.5 SW. very gentle, pretty clear. 



6th >. 



83.75 



sa5 



SW. by W, very gentle, 
S. by E. do, do. 



2 r. u. S2.5 85.5 

6 81.S 64.5 6,5 S. da. do. 

9 82 83 6 S. by E. do. do. 
The night was calm, with frequent showers- 

Feb. 14. 1820. S. LaL T S9', East Long. 82^ 90. 

Air. Water. Hygr. Wind and Weather. 

6ih i. M. 80° 83°.5 3°.5 SW, Very gentle, cloudy. 



84.5 



Do. gentle. 
Calm, light clouds. 
S. Fresh, a squall ap- 
proaching. 
Calm, li^t clouds. 
S. by E, moderale. 
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Till midnight there was a fresh breeze, which was followed 
by a calm and much nun. 

Feb, 15. 1820. S. Lat. 8** 34/, East Long. 81^ 29'- 

Air. Water« Hygr. Wind and Weather. 

6ihA.M, Td** 83^5 y Calm, partiaUy overcast. 

10 81 8^ 4 W,byN.genUe. 

12 82 84.5 5 W. by W. do. 

2 P.M. 84 85 6 Calm, partially overcast 

6 81 84 4 SW. very gentle. 

9 80 84 4 Calm, Clear. 

The night was clear and calm, and there was some swell from 
theSE. 

Feb, 16. 1820. S. Lat. 9° 3', East Long. 81 «^. 

Air, Water. Hygr. Wind and Weather. 

64»» A. M. m" 83°'5 6° SE. very gentle, pretty clear. 

10 85 84.5 8 Do. do. da 

12 85 84,5 8.5 Do. da do. 

2 p. M. 85 85.25 9 Do. do. do. 

6 80 84.5 4 N. gentle, dark clouds. 

9 82 84 4 Cahn, some dark ebrads. J- 

The night was calm and fine. 

Feb. 17. 1820. S. Lat. 9** 19^, East Long. 80° 89'. 

Air. Water. Hygr. Wind and Weather. 

6i»» A. M. 80° 83^5 4** Calm, pretty clear. 

10 83 84.5 6 Da rather cloudy. 

12 83.5 84.5 6 Da cloudy. 

2 p. M. 86 84.5 9 Do« rather cloudy. 

6 81 84 3.5 W. gentle #. after a shower, 

8 81.5 84 4.5 Do. do. 

The night was rather fine, and the wind occasicmally ap» 
proaching to fresh. 

Feb. 18. 1820. S. Lat. 10° 8', East Long. 80* 29'. 

Air. Water. Hygr. Wind and Weather. 
•rhA.M. 76** 83'.5 2*'.5 SW. Gentle, overcast. 

10 81 83.5 5 SSW. do. do. 

12 82 83.5 6 S. by E. do. slightly over- 

cast 
2 p. M. 81 83.5 5 SW. do. overcast. 

6 80 83 6 S. moderately do. 

8 80 83 5 S. Gentle, clear. 

The night was fine, with little wind. 
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Feb. 19. 1820. S. Lat. ICT 27', East Long. 80° aff. 

Air. Water. Hjrgr. Wind and Weather. 

7hA.li. 80* 8S" 4*" Cairn, pretty dear. 

10 6t 84 6 W.NW.Yery gentle da 

If 84 8&5 7 Do. do. do. 

3 83.J 84.5 8 Do. do. d^ 

6 S2 83.5 6 W. by N. gentle, rather dear. 

9 t8 8S 2 Calm, overcast after ft shower. 

The night was rainy, with little wind. 

Feb. 20. 1820. 

Air. Water. Evap. Wind and Weather. 
6ii*A.K. 77* Sf.S r Calm, overeast. 

10 78 83 4 Ba do. do. 

if 78 83 3 Variable, vefy gentle, sHtht 

tain. 
^^r.u. 76 88 1 W. NW. gentle^ overcast. 

The night was stormy and rainy, and the wind blowing a gak. 
During this gale^ the sky was thickly overcast, so as to be of a 
4iark grey or light sootty hue, but the sea retuned its usual ^co- 
dour. Its blue colour appeared very distinct^ when one looked 
immediately down from the ship into the sea, and it was equally 
evident in the waves as they rose, their heads being between the 
light and. the eye of the observer. Even in the colour of the 
surface of the sea in general, a tint of blue might be distinguish- 
ed, but it was not bright, on account of the darkness of the 
surface. Hence, we may infer, that the ocean does not owe its 
blue colour to the reflected azure of the sky, as several authocs 
•have supposed* 
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Aet. ^^.y^Observations on the StrncUire and Functio?^ offfie 
Canal of Petit J and theMaratipium Nigrum^ orpecuHarVq^ 
adar Tissue traversing the vitreous humour in the JEjfgs cf 
Birds, FisheSy and Reptiles. Commuaicated in 9, X^etter to 
Dr Brewster, hy Robert Knox, M. D^ F. A. S. £. &c. &c. 

My Dear Sir, 

XT may perhaps be in your recollection, that in the Essay 
i^hich I had the honour to read before the Royal Society dl 
Sdinburgh, on the Comparative Anatomy of the Eye in June 
1823^ and in the several memoirs connected with the same sub- 
ject, wluch I have subsequently submitted to that learned body, 
I had not been able to determine, with any predsion, the nature 
•^mdi functions of ikepecten or vnarstipi'hm, nigrim^ found inva- 
riably, I presume, in the eyes of birds. Afler I had asoertaior 
^ (what indeed had been done previously), that it is very vas- 
•cillar, and generally dark coloured, that it contains a quantity 
.^ loose cellular tissue, and no nerves, and th^t it seldom prq^r 
45gcdsi fK> far as the lens, passing only a certain way into the vir 
tifpo(\:» humour, I found, that all the questions of high phyaor 
Iqepcul interest, connected with this peculiar structure, stiU rer 
4oi^Bed 4|n^nswered« For example, there did not appear any sa- 
^isfiw^iy or sufficient reason why this vascular tissue was placed 
in.th^ 4»ntie of the vitreous humour ; ndther had any. one shewn 
its true functions. To clear up these points, I repeated a num- 
ber (^ my dissections, and arranged a series of preparations of 
.the vascular tissues of the eye in birds and quadrupeds, illus- 
trative of some of my opinions. These preparations, together 
with an Essay on the sul^ect, I had the honour to submit to the 
JSoyal Society on the 15th of March. The following very brief 
Abstract will, I trust, enable the readers of the Philosophical 
J^oumal to comprehend the general views I have adopted rela- 
tive to the subject *. 

* The Memoir is not confined altogether to an inquiry into the functions of 
•the M4?8upium i several other points relative to the comparative anatorojr of the 
%yt^ ore fyricfly diseased. 
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1 



I 



1. Of the Retina. 
The result of several inquiries whicli I have made into 
Btruclure of this membrane, with the microscope and othen 
i», that the foramen cenirale of the retina is a perforation of 
pulpy membrane of the retina, which perforation does not ex- 
tend to the internal membrane. The functions of this most ex- 
traordinary structure in the eyes of man, quadrumanous ani- 
mals, and certain reptiles, are exceedingly mysterious, and hase 
become, if possible, still more obscure, by the discovery of its 
presence in the chameleon *. 

The anterior termination of the retina is shewn to he 
as described in my former observations ; but the capsules foi 
ing the canal of Petit, have been described with a greater 
■ gree of minuteness, and, it is hoped, of accuracy. The biter- 
«r1 ciliary processes (ZfWtHib ciliaris of Zinn.l have been proved 
to be extremely vascular, and to communicate, by anastomoang 
vessels, with the tunica vasculosa retina -. these structures exist 
iti their highest degree of development in man and quadrupeds, 
fjr, generally speaking, in the mammaha. In birds and certun 
fishes, another arrangement takes pJacc; the vessels entering io. 
to the composition of the tunica vasculosa retinte, and of tlie in- 
ternal ciliary processes of the mammajia, are transferred to the 
marsupium or pecten : the inner membrane of the retina in these 
animals is no longer vascular, and seems hardly to exist as a 
membrane ; the complicated structure forming the capsules and 
canal of Petit has disappeared, and become so completely ru- 
dimentary, as to bo denied by some anatomists. It is inferred 
from these and oilier data, that these are corresponding and 
analogous parts in the two classes of animals, viz, that the pec- 
ten in bird.s is the vascular portion of the retina, and of the ca- 
nal of Petit, found only in the mammalia, the functions of which 
seem to be to secrete and nourish the vitreous humour. 

_ 2. Of the Memb-ranc afJaedf. 
Sonx ^~i relative to this membrane, contained in the 

■ Set " -An Aocoonlof ihe DiscOTery of the Fonuoto 

Ccniiale] ccrinin Reptiles. By ^ Knoi, M. D." Mem.'WcRk 
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•' Observations on the Comparative Anatomy of the Eye," more 
careful dissections have not confirmed. It was supposed, for ex- 
ample, that this membrane might be one of the sources of the 
{Hgmentimi nigrum, but in the most minute vascular injec- 
Uons, prepared with the greatest care, no vessels can be tra- 
ced to the membrane of Jacob. It is not wanting over the 
tapetum, as was imagined, but merely becomes transparent, 
thus altering very angularly its colour, according to the struc- 
ture and colour of those portions of the choroid with which it 
is contiguous. Several facts aecm to shew, that the membrane 
of Jacob is altogether inorganic, and analogous to the coloured 
pordon of the rde mucoswii of the skin. 

3. Of the Jimulus allms. 
This body proves to bo vascular, and to have a structure 
fiomewliat analogous to the iris. 

I aro, My dear Sir, with great esteem, yoiu:s sincerely, 

R. Xnox. 
To Db Buewstek, 1 
Sec. It. S. E. Sfc. S^c. 3 



K Abt. XXI. — A s/iort Accmint of some Observations made in 
France, to investigate the ParaSaxes of the Fixed Stars. 

A WO Reports were made, a considerable time ago, one to the 
French Ins-titute, and the other to the French Board of Longi- 
tude, respecting the observations of M. Le Comte D'Aasas de 
Montdardier, Capitaine de Vaisseau, Chevalier de St Louis, Sec. 
&C. for determining the parallax of the fixed stars. These ob- 
servations have scarcely been heard of in this country ; and we 
extract a short account from the Report to the Board of longi- 
tude, made by M. Delambre, a shoxt time before his death ; he, 
M. de Rossel, and M. Biot, having been appointed a committee 
■for that purpose. The report from the Board of Longitude Is 
much fuller than that to the Institute. Both are very favour- 
able ; and it appears, that, in consequence of the report of the 
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Boiird of Longitude to the Alinister of Marine, that M. D'Aesa« 1 
was promoted from the rank of >' Capitaine de Fregat to tliat 
of Capitaine dc Vaisseau." 

M. U'Assos has been engaged for nearly ten years in his la- 
borious observations. The method he has ad<^teil may be con- 
sidered entirely of his own invention ; for, aldiough GaJileo sug- 
gested Eomelhing similar, it apjie&rs to have been wholly un- 
known to M. D'Assas, whose method is greatly preferable. | 

M. D'Assaa places an isosceles triangle ABC, Plate VII, ' 
Fig. 11., cxiraptised of three bars of hon, on a mountain, and 
observes, by means of a teleaco^ie placed in the meridian, be. 
Iween C()0 and 700 yards to the northward of tlie triangle, the 
occultalions of a star at different sea.sons of the year, at the two 
equal sides of this triangle. The base of the triangle AC is fif- 
teen times its height BD. He ob8er\'es, for instance, the occul- 
talions at m, and tliat at n. Now, i^ af^r some months, 
the effect of parallax be to elevate the star 1" in altitude, the 
interval between the two occultalions at m and n will be chan- 
ged 1" in time. Of course, the interval will also be changed from 
the changes of altitude, arising from variation of refraction, pre- 
cession, aberration, &c. &:c. ; but these being known, may be 
allowed for. M. D'Assas Ecenis well aware of the difficulties 
attendant on his method, and of the precautions necessary to be 
taken not to be deceived in his results. The greatest difficulty 
he feels he has to contend with is from uncertain refractions, as 
his observations must necessarily be made on low stars, although 
he has succeeded in observing stars above 30° high. He propo- 
ses to use six triangles instead of one, that the mean of ihe re- 
sults from the occiiltations on each day may be more exact. 

The report, after stating minutely the precautious taken bj 
M. D'Assas, proceeds to ^ve some of his results. The most 
remarkable and best founded of them appears to be from his 
observations of Keid, (40 d. Eridani, 5, Mag.) Rigel, and Si- 
nus. He also observed above 100 other stars; and the num- 
ber of liis observations exceed 4000, affording a wonderful ex- 
ample of id perseverance. Each of these observations 
required roublesome operations. 

To ve he deduces from bis obMerx-ations the 

annual n hnation. The jrreat proper motion nf 
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Keid in declination was unknown to him when he commeiiced 
his observations. He found it 3".9 in a year, and afterwards 
•discovered that this was conformable to what M. Piazzi gave for 
this star. He deduces the parallax of Keid in declination to be 
nearly 1", and therefore the whole parallax is about 2". For 
Rigel and Sirius he found also sensible parallaxes, but less than 
in Keid« The annual variations in declination in these stars he 
found conformable to the results of other astronomers, and there- 
by proving his observations. 

'J he RepOTt of the Board of Longitude proceeds as follows : 
** Aucune de ces trois etoiles n'est du nombre de celles dont M. 
Brinkley a cherch^ les parallaxes mais les parallaxes trouv^s 
par les deux auteurs sont si petites, qu^il serait en general aussi 
difficile de les nier que de les affirmer. Pour y croire on peut 
j^l^uer le nombre et Taccord des observations qui toutes don- 
Bent une paraUaxe plus ou moins sensible, tandis qu^ aucune ne 
<l(Mme une parallaxe n^gative^ ce qui serait. presqu^ infailliblement 
arrive, si elles ^taient les eflFets des erreurs de Tobservation.'' 

The Report of the National Institute concludes as follows : 
^' Le mouvement propre parait done constate ; le parallaxe quoi- 
que plus faible le serait aussi ; ce qui viendrait k Tappui des 
parallaxes de 1'' et 2" que, M. Brinkley trouve k plusieurs etoi- 
les, avec un cercle de 8 pieds, le plus grand qui existe dans tout 
Tuniverse. 

** D'^apres la nouveaute de ces resultats, nous ne nous hazar- 
derons k tirer qu'une seule conclusion, c^est qae les observations 
«tant faites de part en d'autre avec du soins infinis et par des 
moyens extraordinaires et si differens ; ces consequences sont 
dignes de Tattention de tous les astronomes ; qu'il est fort k de- 
sirer que les deux auteurs, en continuant ces recherches, en les 
^irigeant sur un plus grand nombre d' etoiles, puissent parve- 
nir a dissiper tous les doutes et a decider enfin une question que 
jusquHd Ton s**accordait assez generalement k regarder comme 
insoluble." * 



Art. XXII. — HteCorical AicomU of Ducoverus respecting ih 
Double Refi-actiafi and PohtrhatUm (^ Light. (Condnuai 
irom Vol. IX. p. 152.) 

Sect. V. Account of the Ejperiments iifDr Wollaston. 

iN the Bakerian Lecture for 1801, our learned and ingemoiu 
I countryman Dr Thomas Young, pointed out the advantages of 
[ the Hugenian Theory ol" Light, in aflbrding an explanation of 
[ itoveral phenomena, which had not been accounted for by any 
other hypothesis. Dr Wollaston, who had invented a new me- 
thod of measuring the refractive powers of bodies, conceived the 
idea of employing tliia method to examine the accuracy aS 
Huygen's Theory of Double Refraction. Huygens had himeelf 
done this by direct experiment; but it was dearable to have 
the same examination repeated by a philosopher of Dr Wollas- 
ton's accuracy, and by a method which promised to afford 
B results, In this way Dr Wollaston obtained the fuUoi 
[.jfisulta. 

f J. When the line of sight bisects an acute angle of a na- 
tural surface of the spar, .... 
S. When the plane of incidence is parallel to one of the 
sides, - -_..-. 

5. In a direction at right angles with either side, 
4. In the plane bisecting an obtuse angle, 
fi. On a surface perpendicular to the axis of Uie rhomb, 1.488 

6. The regular refraction ibund by the ordinary method, 

from an average of several experiments, - 1.657 

7. The inclination of two surfaces, . _ _ lOy-S' 

8. Inclination of a reiracted perpendicular ray to the 

perpendicular, 
Having obtMned these results, Dr Wollaston then coni 
them with those calculated by Haiiy. 
Observed, 
1.618 
1.637 
\ 1.571 



WoUas- I 
uUonnB 



1.518 
1.637 
1.ST1 




ColcDlated. 

i.sais 

1.639 
1.6736 
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Dr WoUaston consiJers the result of ihU comparison as high- 
ly favourable to the Iliiygenian Theory; and he aJcIs, that 
though the " existence of two refractions at the same time, and 
in llie same substance, be not well accounted for, and still less 
iheir interchange with each other, when a ray of light is made 
to pass through a second piece of spar, situated transversely to 
the first ; yet the oblique refraction, when considered alone, seenia 
iiearly as well explained as any other optical phenomenon *. 

Sect. VI. Account of the Investigations of M. La Place. 

The attention of this illustrious matliematician was no doubt 
directed to the subject of double refraction, by the labours of 
Dr Young and Dr WoUaston, who hatl di-awn the attention of 
the sdentiHc world to this recondite branch of physical science. 

These investigations are contained in a memoir, entitled, 
" Sitr Us Mouvemens de la Lumiere dans les Milieux Dior- 
phones,'" which was read at the Institute on the 30th January 
1808, and published in their Memcirs for 1809, p- 300,-342. 

It occurred to M, La Place, that it would be highly interest- 
ing to refer the law of Huygens to attractive and repulsive for- 
ces, as Newton had done tlie ordinary refraction. In employ- 
ing the principle of least action for this purpose, he remarks, 
that, in the case of the extraordinary refraction, the velocity of 
the light within the crystal must be independent of the manner 
in which it enters, and must depend only on the position of the 
ray with respect to the axis of the crystal, that is, on the angle 
which the ray forms with a line parallel to the axis. 

In setting out from this datum, M. de La Place arrives at two 
differential equations given by the principle of least action, and 
in which the interior velocity is an indeterminate function of the 
ai]gle, which the i-efracted ray forms with the axis of the crys- 
tal. In the first case which he examines, the square of the ve- 
lerity of the ray is increased in the interior of the medium by 
a constant quantity, (which is the case of ordinary transparent 
mediums), and this constant quantity expresses the action of the 
medium upon light. The two equations, then, shew that the 



I 
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iaadent atid ivTroctpd ray axe in iho saiiic plane, and that lb 
nUio uf the «ne9 of their inclination to a vertical line is consta 

In the next case, the actiun of the medium upon li^it is cqtU 
to a constant quantity, /f^?/j, a term proportional lo the sqtu 
of the cosine of the angle which the refracted ray forms wit] 
the axis ; for, as this action is equal un all sides of the axis, i 
must depend onl}' on the even powers of the sine and co-sine G 
that angle. The expression of the square of the interior \t 
city is thus of the same form as that of the action of the i 
dium. By substituting this expression in the differential equ| 
don of the principle of least action, M. de La Place then deiel 
mines the IbrmuleE of refraction in relation to this case, and f 
finds that ihey are idetit'icalhf those wfticft are given hy the leva i 
Huygens. Hence it follows, that the Huygenian law satisQ 
both the principle of least action, and the condition that the if 
terior velocity depends only on the angle formed by the axis aa 
the refracted ray. 

M.deLa Place then proceeds to remark, that the hypotheas* 
Huygens, that the velocity of the ray is expressed by the vl 
liable radius of the ellipsoid, does not satisfy the prinaple a 
'least action, but that it sati^jies the principle of Fermat, \ 
consists in this, that the light arrives from a point taken t 
ihe crystal, to a point taken witlitn it, in the least time possbk 
For it b obvious that this principle becomes the same as that 4 
least action, by reversing the expression of the velocity. Heief 
both these principles conduct to the law of refraction discxiven 
by Huygens, provided that, in tlie principle of Fermat, we a 
sume with Huygens the radius of the ellipsoid as a measure ( 
the velocity, and that in the principle of least action, ve ai 
sume this radius as representing the time employed by lig^itii 
ttaverang a determinate space taken for unity. 

The identity of the law of Huygens and die principle of Fef- 
mat results, as M. de La Place has remarked, from the ingeiq 
ous way in which Huygens considers the propagation of dl 
waves of light, so that his way of considering it, thou^ ver 
hypothet" 'sents nevertheless all the laws of refracrid 

which m attractive and repulsive forces, since tl 

printnplc 's the same laws as that of the least u 

tion, by iression of the s-clociiy. 
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tn a work like this, we cannot find room £dt Uie itigenicHiB 
analysis oi La JPlace. We may merely remark, that the Fon- 
mulae whidi he deduces from the principle of least action, and 
diat of Fermat, ^e found to be identical with the elegant Fcmv 
ra«d8B which Mains deduced from the constructicHi of HuygensT 

D. B. 



Art. XXIII. — Observations on Double Stars. By M. Struvjb 
of Dorpat. (Continued from p. 109.) 

JL HE great degree of interest which is now attached to the 
accurate observation of the colour, magnitude, and relative po- 
aUon of double stars, gives a particular value to the observa- 
tions of M. Struve. We shall, therefore, continue the series 
from the Correspondance Astronomiqiie of Baron Zach ; and in 
the 3d volume of M. Struve'*s observations, which have arrived 
in England, we may expect a continuation of his valuable ca- 
talogue. 

52. 1 Dragm. R. Asc. IT* 3'. N. Decl. 54^ 4fS'. 

5th and 5th Mag. 

In 1819, M. Struve observed the difference of R. Asc. to be 
= + 0^/.242 ; the angle of position 60° O' S. Prec. ; and hence 
the distance was 4".19. By two projections he found it to be 
4" .5 and 3".7, the mean of which is 4".l *. 

Angle of positaon in 1781.7, = 37° 38" HerecheL 

1803.1, = 50 2 Ditto, 
1819.7, =: 60 Struve, 

58. u. Hermks. R. Asc. 17^ 6'. N. Decl. 14° 36'. 

4th and 7th Mag. 

This star is the finest double star in the heavens. The lar^ 
gest is yellow, and the smallest blue. By 44 observations, M. 



• Those who have not an opportunity of consulting Sir William Herschd's 
ordinal papers on Double Stars in the Philosophical Transactions, will find the 
substance of them in the EDntBunGH Encyclopedia, voL L Art. Astr^namy^ or la 
a more popular form, in the enlarged edition of Perguaon's Astronomif^ voL u. Ap- 
pendix.— Ed. 
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Struve has fixed the difference of R. Asc. at + 0".337 in ISJ 
The angle of portion by ihe wire micrometer is 25" 9" S.Foll,; 
by the micrometer of projection, 26° 35', the mean of which 
26° ff, a result whidi does noi err 1°. Hence it is very 
inarkable to find, that Sir W. Herschel had observed an i 
crease of that angle as follows. 

Angle of poailion in 1783^, 85° 89' BerKhel 

IB0S.3, 31 38 Ditto. 

180i.O, 31 Si Ditto. 

imi.5, 3,2 50 Ditto. 

According to these results, the angle should havi 
11J° in twenty-tliree years, and in 1819 it should have bi 
nearly 40°, whereas it is only 26°, almost the same as in 1783. 
Sir W. Herschel's observations are correct, and we see no reai 
to doubt their accuracy, one of the two stars must have moi 
backwards. M. Struve found their distance to be 5".61, a 
dieir difference of declination — 9".47- 

54. 5 Hercules. R. Asc. l?!- IT. N. DecL 3T ig*. 

lth-5th and 5th-6th Mag. 
Inl819, thedifferenccof R. Asc. was— 0".323, and_thean( 
of position 36° 9* N. Free. Hence the distance will be 4i".T 
and the difference of declination + 2".82. In 1799, Sir ^ 
Herschel found the distance S".967, and the angle of position 3 
N. Free. 

55. 61 Serjwntarius. R. Asc. ^1^ 35'. N. Decl. 3° 41'. 

ath-6th and 6th Mag. 



Angle Df position 


n 1781, 


. O'C 




Ber^^UL 












Diff. ofR-ABc. 


1919, 


+ 1".361 




Ditto. 


Dlff. of Dec]. 


1919, 


— 1.43 




Ditto. 


Distance, 


1819, 


- aau 




Ditto. 


Ditto, 


1781, 


- 19.07 




Her^keL 



56. 95 Heretdes. R. Asc. 17" 53'. N. Decl. 21° Sff. 
5th and 5th Mag. 

One o is white, and the other yellow. The dit 

fereiice ( 119 was — 0".478, and Uie angle of po» 

sition 9° he calculated distance is 7".04, and tbtf 
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diflerende of declination — » l'M7. Sir W. Herschel found the 
angle of portion to be 4^ S. Free. 

57. 78 SerpentaHus. R. Asc. 18»» 0'. N. Ded. 3" 67'. 

6th and 8th Mag. 

Sir W. Herschel observes, that he could scarcely see this 
double star, of an oblong shape, with a power of 227, and that 
it required a power of 460 to see it double. M. Struve sup- 
poses that the distance has increased, as he can easily distin- 
guish them with a power of 126. He found the angle of pon- 
tion to be 5"^ 1' S. Free, a mean of three observations. Sir W. 
Herschel found it to be 2^ 48'. 

58. ) 69 Serpent. R. Asc. 18»» 18'. N. Decl. 0° 6'. 

6th and 8th Mag. 

These stars have very fine colours, the one being yeUomahj 
and the other of a fine blue colour. The difference of R. Asc. 
in 1819 was — 0".192, and the angle of position 40° 8', N. Prec. 
Hence the distance is 3".66. Sir W. Herschel found the angle 
of position to be 46'' N. Free., and in 1802 the distance was con- 
siderably increased, though the angle remsuned the same. This 
observation is confirmed by M. Struve. 

69. • and 6 Lyra. R. Asc. 18^ 38'. N. Decl. 89" 27'. 
6th and 6th-7th Mag., and 6th and 6th Mag. 

There are here two double stars, which M. Struve observed 
as f(dlows. 

f Lffra^ 5th and Sth-7th mag. & Lyroy 5th and 5th mag. 

Diff. of R. Asc. + (yM06 -f (V'.OSS 

Angle of poBition, 60** 7 N. Foil. 70^ 3 8. Fq)L 

The distances by projection observed once, were, for • = 8".88, 
and for 6 Lyra = 3".43. Sir W. Herschel conjectured that the 
angle of position changed. The angles of position were, 

i/<yra, in 1779, 5&* 5'S.FolL 5 JDfro, SS* 2» 

1864, 59 14 75 ,85 

1819, 60 43 70 18 

VOL. X. NO. 20. APRIL 1824. Z 
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60. Lyra. R. Asc. 18^ IS'. N, Dec!. 33" 10'. 
This star is quadruide. The Jirst is of the 9th Mag., the 

eond of the 3d or 4tli Mag., the third of ihe 6th Mag., and I 
fiiLTih of the 10th IMag. The following are M. Struve's oba 
v^tioDS. 

I \A and 3d. 2d and 3(1. Sd and 4th. 

IMIf. ofR-A^c — 3".l)fi + I'.eSS 8".336 

Angles of position, W 6 N. Tree. SO" 15 S. Foil. 67' 6 N. FolL 

Btnanecs^ ■ 66". S 4T",3 W.O 

IMC ofDccr. + 49".9 —^l".^ II".! 

Sir W. Hersehel observed only the distance between the 
eond md third in 1779, and found it 4!3".95, and the angles 
portion 60° S. Foil., which agrees nearly with Stnive's oIm 
vationE. 

61. » Eagk. R. Asc. 18h 51'. N. Dccl. 13° 23'. 

5tli-6tli and lOth-llth Mag. 
These stars are difficult to observe. In 1819, the c 
Iference of H.Asc. was — 1".2!5, and the angle of po^tie 
1^.9 S. I'rec. Hence the distance is 2l".95, and the differ, 
ptf declination —11".91- In 1781, Sir W. Hersehel found ll 
' QistoDce to be only 7". He did not observe the angle of poi 
tion. He could with difficulty see the small star with a magi 
fjring power of 227. 

62. 56 Dragon. R. Asc. 19^ S'. N. Decl. 76^ 47'. 
Sir W. Hersehel remarksi, that the two stars are nearly 

equal magnitude. M. Struve lias never been able to see 
double, though he has often examined it with great care. 

63. •> Lyra. R. Asc. 19^ 8'. N. Decl. 38° 51'. 
5lh and 8lh Mag. 
Tlie differenceof R. Asc. in 1819 was + 2".41, die anglai 
position S" 6' N. Foil. ; and hence the distance is 28"^, and t 
udifferenp- -^ iV-clination 2". 76. The angle has changed va 
1 Vemaii ' e time of Sir W. Hersehel, since he foul 

' a to h r 212° in 1779,7 and M. Struve observi 

it to hi ir 5° 36 in 1819,9- Sucli a variation in 

40 yea . :3ixv^c. M., Sti'uve conjectures thai Sir 
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William's observations may be affected with some error. Chris- 
tian Mayer is said to have observed this star. 

64. /3 Swan. R. Asc. 19»* 24'. N. Deck 9,r 35'. 

4th and 5th Mag. 

One of these stars is yellow, and the other blue. The diffe- 
rence of Right Ascension is + 2".208, and the angle of position 
85° 36 N. Following. Hence the distance is 3S-'.96, and the 
difference of declination + 20".67. Sir W. Herschel has found 
' the same angle of position, but the distance is a little greater, vis. 
S9".63. It appears, however, from Bradley^s observations, that 
the distance has not increased since his time, as he found the dif* 
ference of Right Ascension to be + S2".6, and that of declina« 
tion + 18".8. Hence the distance is 34".2, 

65. I Arr(yw. R. Asc. 19** 29'. N. Decl. 16° 4'. 

4th-5th and 7th-8th Mag. 

M. Struve found the difference of R. Ascension to be 6".27, 
and the angle of position 9"" 1' N. Foil. Hence the distance is 
1' 81".5, and the difference of declination 14''.48. Sir W. Her- 
schel found the angle of position to be 9° S. Foil. ; so that the 
change seems to have been 18°. There may be an error of S. 
in place of N here. 

66. u, Eagle. R. Asc. 19^ 42'. N. Declin. 8° M. 
lst-2d and lOth-Uth Mag. 

The small star is very difficult to see. M. Struve found the 
difference of R. Asc. to be 5",45 in 1819, and the angle of po- 
sition to be 57° 8 N. Preced. Hence the distance is 9!^ 19".l, 
and the difference of declination + 2' 5".2. Sir W. Herschel 
had observed the distance in 1781,6 to be 2' 23".3, and the 
angle 66° N. Prec. Hence tlie difference of R. Ascension is 
67".6, or 4".50 in time. The difference of declination is + 9/ 
9".9, and consequently the relative motion in 38^ years will be 
4- 14".25 in R. Asc. and — 4^'.7 in decKnatlon. The following 
are the absolute motions in 38,1 years, according to Bradley's 
observations: 

For a Eagle, + 21".60 in R, Asc, + 1 V'A in Dccl. 
For its comes, + 35",85 12".7 

z2 
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M. Struve is disposed to believe that the two stars belong to the 
same system of attraction, since the proper motioa of both b 
in tlie same direction. 



67. 57 Eagle. R. Asc. lO*' W. S. Decl. 8° 48'. 

6th and 7th Mag. 

The difference of R. Ascension observed in 1819 is + (X'.S% 
and that in declination 5'. Hence the angle of position is 78^ 
S. Foil. Sir W. Herschel tfiakes the angle 82° S. Prec. ; so 
that the angle has changed about 90f*. 

68. ^ Swan. R. Asc. 19*> S\f. N. Decl. 61* SB'. 

4th and 7th Mag. 

The small star precedes the great one to the south. Thdr 
distance is two diameters of the great star. M. Struve computes 
the angle of position to be 90^ S. Prec. Sir W. Herschel made 
it 89° SC N. Prec. Hence, there has been a change of 180^. 

69. X CepJieus. R. Asc. 20^ 16'. N. Decl. 77* IV. 

In 1818 and 1819 M. Struve found the difference of R. Ase. 
to be + r'.79, the angle of position 36° ^ S. Fol., and the dis- 
tance 7".08. Sir W. Herschel makes the angle of poi^tion 3Jf 
SC, and the distance T'.OS. 

70. 15 Dolphin. R. Asc. 20»» 22\ N. Decl. l(r 45'. 

6th and 6th-7th Mag. 

The difference of R. Asc. is — 0".95, the angle of position 
15** S. Prec, and the distance 14'.5. Sir W. Herschel found 
the distance in 1779 to be 12".5, and the angle of position W 
S. Prec. 

71. 62 Swan. R. Asc. 20^ 37'. N. Decl. SO' 4'. 

4th and 9th Mag. 

The c^'^ -^ of R. Asc. is + 0".48 ; the angle of position 
35* 9 > Hence the distance is 7".69. In 1780, Sir 

W. He his angle to be 28° N. Followincr. 
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72. y Do^hin. R. Asc. 90^ 38'. N. Decl. 15° 89^. 

4th-6th and 6th-6th Mag. 

The difference of R. Asc. is — 0".86, and the angle of posi- 
tion 4** 42^ N. Prec. ; the distance 12^.54, and the difference of 
declination + 1".03. There seems to be no reason to suppose 
along with Sir W. Herschel that one of these stars has a proper 
modon. 

78. 1 1, LitOe Horse. R. Asc. W SC. N. Decl. 8° 36'. 

5th and 7th Mag. 

The difference in R. Asc. in 1819 is + 0".746 ; th^ angle of 
portion 10^ 15' N. Foil. ; and hence the distance is 11^.35. Sir 
W. Herschel found the distance 9''*379) and the angle of posi- 
tioii $» N. Foil. 

74. J LUOe Horse. R. Asc. 91^ 6'. N. DecL 9" IT. 

The small star is very difficult to be seen, and M. Struve has 
not yet been able to see it with his meridian telescope. He es~ 
dmates the angle of position to be about 40° N. Foil. Sir W. 
Herschel found it to be 12* N. Foil, in 1781. It has therefore 
undergone a great change. 

76. /8 Cephem. R. Asc. 21»» 91&. N. Decl. 69° 46'. 

3d and 9th Mag. 

In 1818 and 1819 the difference of R. Asc. was — ^^.409 ; 
and the angle of position in 1820 was 20° 6' S. Prec. Hence the 
distance will be 13".31. The angle of position given by Sir W. 
Herschel is 5° less than that of M. Struve. 

76. fi Cepheus. R. Asc. 21'» 49^. N. Decl. 55° 44'. 

6th and 11th Mag. 

Sir W. Herschel observed that this star was composed of two 
equal ones, at a distance of 2r'.05, with an angle of position of 
7T 48' S. Prec. M. Struve observed this star very often in 1819, 
but has never succeeded in discovering its companion. He saw 
a star of the llth magnitude, but it was distant 7". 49 in time 
from the other. 
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77. ? Jqjiariia. R. Asc. 82" 19'. N. Decl. 0° ST. 
4th Mag. and ith-Sth Mag. 
This star is well known. Sir W. Ilcrscliel says that llie 
are equal. M- Struvc con^ders the most northern as the sn 
est, and distant from the other a diameter o( the star. The 
lowing are the angles of position : 

17T9.9. - 71° S'N. FoU. =71° Sf HmdtiL 
17SI.7, - 71 39 ^71 S9 £KB». 

1784.5, - 72 7 = 7! T Ditto, 

18«.0, - 78 3 =78 3 Dilto. 

1819.6, - 88 OK. Pr*c. =98 O Stnnt. 
The motion in the angle of position seems to have acceleiE 
Before 1802, it had changed CSS'inaS.l years; but after 11 
it changed 13" 57' in 17.6 years. 



Art. XXIV. — Ol/servations on the Comparative Anatofi^ 
the Sye. By Robert Knox, M. D. F. R. S. Ed., &c &«! 

XN the volume of the Transactions of tlie Royal SocietjT: 
Edinburgh, which has just appeared, Dr Knox has publisi 
an elaborate Memoir on the Comparative Anatomy of the 1^ 
of which the following is a brief abstract. 

In the first section of the Memoir, Dr Knos has coniadi 
ed the subject of vision generally, examining carefully the O 
nions of some very distinguished physlolo^sts, and more pait 
cularly those of Baron Cuvier. It appears to Dr Knox, ' 
we owe to Dr Porterfield the opinion, admitting almost of i 
tnonslration, that within certain limits, perhaps within the r 
of very distinct vi&ion, our knowledge of distance is perfei 
and depends on the organ being double and symmetrical, 
ycnd this point, which in man is very limited, the mode I 
which we j udge of distance becomes complex ; we avail ourseW 
of other senses, more particularly that of touch, and thus i 
I -guire expei-iM"*" 

Wiiho '' '^ faculty by which the same intfividt 

may dist: ^ object at different distances, whilst 

is the mo iction of the eye-ball, is the one mO 

.di^cuU C i^ V^ liNuicw. Uio.t the eye must ii 
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fhe power of changing ihe position of ils parts by some means 
or other, and these must be placed either within it, or exteriorly 
to it. It would be tedious to enumerate all the various opinions 
which have been entertained on tliis subject, most of which liave 
either been directly rei'iited by an appeal to facts, or, from be- 
ing evidently defective and imperrect, have been suffered to fall 
into merited oblivion. Every one knows that this function has 
by some been assigned to the iris ; by others to the ciliary hga- 
ment; to the ciliary proccssca; to the lens; to the external 
muscles of the eye-ball; and even to the marsupiuni, — a very 
singular opinion, since the marsupium being limited to birds and 
certain fislies, it remained to be sliewn by what structure the 
function was performed in the other classes of vertebral animals. 

Mr John Hunter, to whom physiology is so greatly indebt- 
ed, was engaged, a short time pre\ioia3 to his death, in tlie in- 
vestigation of this subject. The ajipearaiice of the lens in the 
cuttle-fish seemed strongly to have arrested his ^attention, and 
he seemed inclined to attach to the structure of this humor of 
the eye, an importance which further inquiry would have shewn 
to be unmerited. Dr Enox has endeavoured to demonstrate, 
■that the changes which take place jn the interior of the eye, by 
-which we are enabled to perceive objects at various distances, 
are effected by means of the ciliary muscle, or that body which 
anatomists have hitherto called tlie Ciliary Ligament, Annulus 
albus, &c. To prove this satisfactorily, required a most exten- 
sive series of dissections, during the performance of which, the 
prevailing errors regarding the nature of the ciliary muscle be- 
came more and more apparent. It is true, that many writers 
have considered the annulus albus as muscular, and founded 
-thereon ingenious speculations ; but as their opinion rested, for 
■the most part, on bare assertion, so it was very generally, or al- 
most universally, neglected by modem physiologists. It will be 
necessary to state here only a few of the fects supporting this 
■opnion. 

1. The development of the ciliary muscle fdlows the ratio of 
the strength of vision, or rather of the accommodating powers 
<if the eye, in the various classes of animals ; i. e. it is strong in 
'birds, in men, in the quadruroana, and in the deer; weaker in 
some others of the ruminantia, as the ox ; still more so in the 
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horse. Lastly, In most fishes, it is completely nid'nnentary, i 
is reduced to a mere ligament. 

2. When examined by the microscope, it puts on Uie sj 
^>peaTancc as the iris, and presents the same arrangemeut of par- 
ticles. Now, the ins is avowedly muscular, or at least possesses 
the power of extensive motion ; and this at the least must be 
granted, even supposing the celebrated sphincter, and radiated 
fibres of the iris to be a pure fiction. 

3. The anatoniist bas only to examine tbe ciliary muacleh 
the eyes of birds, and in the fallow-deer, to be satisfied, that « 
ther tile ciliary circle be muscular or not, it cannot pos^blytj 
a ligament. 

Laatlf/, In most birds, and in many of the mammalia, a 
the quadrumanous and canine animals, numerous nerves a 
readily be demonstrated, proceeding to the ciLary muscle, . 
distributed throughout its substance. Now, every one knovt 
that ligaments are not supplied with nerves, or at least that ll 
nervous fibrils proceeding to ihem, are so minute as entirely 4 
escape the obser\'ation of the anatomist ; but the urcularb 
which hitherto hath been called the Ciliary Ligament, is ai 
dantly supplied with nerves, in a ratio proportioned to the I 
commodating powers of the eye. In birdstbesenervesa 
numerous, almost equalling iu number the branches distributed 
to the iris. In the deer, and in apes, they may be very readily 
traced. The supply of nerves to the ciliary muscle in the eye 
(^the horse is less abundant, though still very distinct; biitiii 
fi^es, where the ciliary muscle has altogether disappeared, or as- 
sumed tlie form and functions of a ligament, these nerves do n 
exist. This accords with the facts of pathological anato 
which teach us, that wherever the nerves supplying an e 
ty arc wanting, the muscular system of that extremity has a 
disappeared. 

Whilst describing the sclerotica and transparent cornea, Or 
Knox has cndcavoui'cd to unravel the true anatomical codekc- 
tions of these membranes ; the reflecteil membrane of the cH«- 
roid invt Inner surface of the sclerotic ; Uie mode r:f 

union Ij rotic and cornea, and the existence of t 

reflected : the latter covering tbe anterior surface 

(rf'tlwbi 1 must birds. In the mammalia, tlic 
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anterior layer of the iris is connectetl with the inner membrane 
of the cornea, by numerous short fibres, the exact nature of 
which is as yet unknown. From this distribution of the inner 
membrane of the cornea {generally described as the tunic of the 
aqueous humour), it follows, that, during the strong contrac- 
tion of the pupil, in viewing objects placed close to the eye, the 
fonn of the aqueous humour must be considerably affected- 

In the very lengthened section on the churoides, and its ap- 
pendages, the whole of its structure has been carefully re-cxa- 
mined, and, it is hopcil, its true anatomy pointed out. Dr Knox 
has endeavoured to prove, that the marsupium In birds and 
fishes is simply a reflected membrane of the choroid, and has 
traced its functions, and the cause of its disappearance, in the 
mammalia. Tlie connection of the ciliary fibres, those numerous, 
deGcate, fibrous-looking bodies, placed immediately over the 
capsule of Petit, Is shewn to be different from what is usually 
understood ; and that they ought to he considered rather as 
membranous folds, quite analogous to the folds of the inner 
monbrane of the choroid coat, and ultimately lerminaling in 
(m>cesses also analogous to those termed Ciliary. The manner 
I in which these internal, or colourless ciliary processes, are con- 
nected with the externa! or true ones, and their importance in 
the anatomy of the humors of the eye, have been demonstrated 
at confiderable length. It is obvious, that the detiuls could not, 
with propriety, (reintroduced into tbis brief notice. These mem- 
branous folds have lately been supposed to be muscular, or at 
least it has been conjectured that muscular fibres exist in this 
atuBlion ; but analogy, as well as ocular demonstration, are 
against this opinion. 

As fishes have no true iris, neither have they any ciliary 
nerves. The connection of the iris with the ciliary muscle, and 
with the neighbouring parts generally, is shewn to be somewhat 
different in the eyes of ths mammalia from what is usually de- 
monstrated passing around the globe of the eye, which seems 
hitherto to have escaped notice. In birds, this canal is situated 
immediately over the great plexus of nerves, and may readily be 
distended with the blowpipe. In the mammalia it is less in dia- 
meter, but still sufficiently distinct ; it is in some animals partly 
filled tip with a very loose dark-coloured cellular membrane. 
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In describing the moAe in wliidi the optic nerve enters tl 
eye, that of birds has been more particiilarly attended to, wil 
however, neglecting the mammalia and £shes. During til 
of the investigatiuii, a very siogular fact was discovere 
viz. that the eye of ihc deer approaches in many respects to tl 
of the bird, and forms the connecting link in tliese very d 
rent classes of animals. 

The lost section treats of the ciliary nerves and their distrib 
tion ; it was necessary, first, to refute llie opinion recent 
adopted by some Continental anatomists, that tlie body wlii 
Dr Knox has called the Ciliary Muscle, is a nervous gonglii 
or plexus. Now, in order to refute this very erroneous nolJo 
it was only required to examine the eyes ofbirds, of the deer,* 
any of the quadrumana, or of man himself, with due attentioi 
It was evident that there exists a true nervous plexus only 
birds, and that this plexus is situated anteriorly to the ciliai 
muscle, to which it sends numerous nerves. 

Dr Knox has entered into a few speculations relative to tl 
movements of the iris, and of tlie natureof the ciliary nerves, s 
of the lenticular ganglion, of which we cannot pretend to gii 
snv account in this brief notice. It has, besides, DeccBSaril 
happened, that, in drawing up this short abstract, 
facts, tending to throw light on the physiology of the eye, hxi 
been omitted ; these will be found detailed in the ori^nal i 
moir, which is published in the Transactions of the Society. 



Abt, XXV. — Jj^etidijr to Uie Essay on &te In/Utence qf liOi 
ndism on tlic Rates of' Chronometers, publUhed in No. XC 
By George Harvey, Esq. F. K. S. Edin. 8ic. Coomuui 
cated by the Author. 

\_IWING to an accidental circumstance, the details of the fiJ 
lowing experiments were omitted in the Essay on the Influeno 
of Magnetism on the Rates of Chronometers, published in tl 
? Edinburgh Philosophical Jottrnal; andi 
' liged hy their being added to it, as sup^ 
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in the before-mentioned paper. With XII pointing to the south, 
-when the mean of six days^ observations gave an average rate of 
+ 7".3 ; but on turning the time-kccpcr a quadrant, so as to bring 
XII to the west, the daily aberration for seven days became 
-* 3".6 ; and on turning it through another quarter of a circle^ 
it received the large increment of S8'^4, the rate for five days 
in this position being + Sl^'.S ; and on moving it through a 
fourth quadrant, it underwent a decrement of lO^'.S ; the rate 
in this last posidon being + 5''.0. Of these changes, the most 
remarkable is that which resulted from placing XII to the north. 
The variations of rate are recorded in the following Table, 



Situation of the Chronometer. 


Daily Rate. 


Detached. 


+ 2".0 


XTIS. 


+ r.3 


XII w. 


— 3".6 


XIIN, 


+ 24^.8 


XII E. 


+ 5".0 



Another considerable alteration of rate took place, by re- 
moving the time-keeper from the surface of the magnetized 
plate, and applying it to the edge, with the hour of X in con- 
tact with the north pole ; the rate, under this new circumstance, 
changing from + 5".0 to — 6".8 ; but on turning the chronometer 
a quadrant, so as to bring VII into contact with the pole, the 
d£uly variation amounted to -|- 7''.9 ; and on continuing the 
movement through another quadrantal space, making the hour 
of IV touch the pole, the rate became + 2".3. 

The next experiment was with the time-keeper G, which be- 
ing placed on the surface of the same magnetized plate, with 
XII to the north, altered its rate from — 4".l, its daily change 
when detached, to -|- 0".l. On turning the chronometer a qua- 
drant, in order to bring XII to the east, the rate declined to 
-— 8".6 ; and by moving it through a like space, to cause XII 
to point to the south, the rate became — 3".7 ; and through an- 
other similar arc, making XII point west, — 4".4. On re- 
storing the time-keeper to its first position, i. e. with XII di- 
rected north, the rate became + 2".^ ; and on returning it to 



former rate. These resuUs are arranged in the next Table. 



Sttnalion of the Chronometer. 


Doily Rru. 


DeMched. 


— *".l 


XII N. 


+ 0".l 


XII E. 


— e".G 


XII s. 


-.a-.T 


XII w. 


— 4".4 


XII N. 








xn w. 


— 4".T 



By examining the several rates of the time-keepers F and 
it appears, that they lost by having XII turned from N. to E. 
gained by being turned from E. to S. ; lost from S, to W, 
and gained from W. to N. ; the changes from plus to mh 
b«ng alternate, as shewn in tlie succeeding Table. 





The alteiation of Rate was 


From N. lo E. 


- 


E. 108. 


+ 


S.toW. 


- 


W. toN. 


+ 



In another set of experinienta with chronometer H, nlao 
on the middle of an irregular eight-sided magnetic plate, tl 
changes were precisely the reverse of those recorded in the pi 
ceding Table, as particularly shewn in the next Table. 



By tuniing the Chronometer 


ThenllerationorHate 


«^ 








From N. lo E. 


+ 




E.toS. 


- 




-.oW. 


+ 






_ 







the following experiments. 
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By placing the lime-keeper on tlie last-ioeiitioncd tnagaetiseil 
platp, with XII pointing south, it was found that its detached 
rate of — 0".6 was changed to -|- 3".0 ; and by turning it, so as 
to bring XII to the west, the last rate was increased to + 16".9 ; 
and moving it tlirough unotlier qutulrant, having XII to ihe 
Dorlli, the rale became +5".\ ; and by turning it through a 
fourth quaibnnt, bringing XII to the east, the daily variation 
became + 20". 4, These rcsuUs are arranged in the next 
Table. 





Daily Rule. 


Dclaehcd. 


-0".6 


XII •!. 


„ 






XII w. 


[+ 16".9 


XII N. 


+ S-.1 


XII E. 


+ 80".* 



I 



I 

L 



During the observations with tise preceding clironometer, it 
was remarked, that the difference even of Jth of an inch, in llie 
position of the chronometer on the magnetised plate, was con- 
stantly accompanied by a sensible alteration of rate. In the 
experiment immediately succeeding the last recorded, the time- 
keeper was removed a quarter of an inch from the situation it 
then occupied, towards the north pole of the magnet, when its 
daily rate, with XII pointing south, was +S".5, it having been 
only + 3".0 in the preceding experiment. On turning the ma- 
diiiic through a quadrant, so as to bring XII to the west^ the 
daily variation was increased to + 23".7 ; and on moving it 
through another similar space, to make XII point north, the 
daily rate became -f- 6" .7 ; and by moving XII round to the 
east, this last rate was augmented to + 22".6 ; and on restoring 
the position of the chronometer^ with XII directed to the 
south, the daily variation became ■+ 4".l, agreeing within + 0".6 
of its rate in the same position in the early part of the experi- 
ment. 

Hence it appears, that the ratea possessed by the time-keeper 
during its first positions on the magnetised plate, were all aug- 
mented by moving it nearer to the north pole ; and that the 
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most considerable alterations resulted therefrom, in the east and 
west positions of the time-keeper, when the line drawn from the 
axis of the chronometer to the centre of the balance was at right 
angles to the meridian of the magnetised plate. The smallest 
changes also were produced in those »tuations of the chrono- 
meters corresponding to north and south, the centre of the 
balance being in those situations of the machine, in the magne- 
tic axis of the plate. The changes produced in the rate from 
the two positions of the chronometer, are recorded in the final 
Table. 



Situation of the 
Chronometer. 


Daily Rates in the 
First Position. 


Dail^ Rates in the 
Second Position. 


XII N. 


-f 5".! 


+ 6''.7 


XII £. 


4 20^.4 


+ 2r.6 


XII 8. 


+ 3".0 


4 3^.5 


XII W. -f 16".9 


4 23^7 



Plymouth 
Feb. 16. 1824 
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Art. XXVI. — Analysis of the Transactions of the Royol So- 
ciety of Edinburgh, Vol, X, Part /. 

X HE Part of the Edinburgh Transactions which has just ap- 
peared, contains fifteen papers, illustrated by nine plates. The 
following brief analysis of these papers, with their titles, will 
convey to our readei s some idea of their contents. 



1. On the Existence of Two New Fluids in the Cavities qfM'h- 
nerals, which are immiscible^ and possess remarkaHe Phyix- 
coi Properties, By David Brewster, LL. D. F. R. S. Lond. 
& Sec. R. S. Edin.— P. 1-41. 



In th< 
given ar 
the 8th . 



umbers of this Journal, we have already 

' first seven sections of this paper. In 

eats of the phenomena of a single fluid 
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in the cavities of minerals and artificial crystals, the author de- 
scribes seventeen specimens of minerals and artificial crystals 
which contfdn cavities generally filled with -water. One of the 
finest of these specimens is from the cabinet of Mr Thomson of 
Forth Street, and which originally belonged to the King of 
Kandy. Besides an aqueous fluid, the cavity contains several 
pieces of opaque solid matter, which, with a little management, 
may be seen falling from one side of it to the other. The par- 
ticular descriptions contained in this section, can only be under- 
stood from the drawings which accompany the paper. 

2. Observations on the Comparative Anatomy of the Eye. By 

Robert Knox, M. D. Member of the Wernerian Sodety, 
and of the Medico-Chirurgical Society of Edinburgh.--* 
P. 43-78. 

An abstract of this paper is given in the present Number of 
this Journal, p. 338. 

3. Notice of an undescribed Vitrified Fort^ in tfie Burnt IsleSy 
in the KyUs of Bute. By James Smith, Esq. of Jordan* 
hall, F. R. S. E.— P. 79-81. 

This fort occurs on the most northerly of the Burnt Isles of 
the Kyles of Bute. The island is a flat gneiss rock, with about 
half an acre of vegetable soil on its summit. The fort stands on 
the southern or highest extremity, and is only twelve or fifteen 
feet above high-water mark. The walls form a circle, or rather 
an irregular polygon, about sixty-five feet in diameter, and oc- 
cupy nearly the whole of the highest end rf the island. Mr 
Smith traced the vitrified matter all round, and is of opinion 
that the walls were originally about five feet thick. They ap* 
peared to him to be entirely composed of the gneiss, which- 
forms the rock of this and the neighbouring islands. Some 
of the stones are slightly glazed,^ whilst in others the fel- 
spar appears to be cotiverted into a dark brown glass, either 
run into considerable masses, or into veins alternating with the 
strata of quartz, which has become granular like freestone. The 
vitrified matter sometimes forms a white enamel. Mr Smith is of 
opinion, that these buildings were probably constructed at a pe- 
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riod before the country wa§ cleared «!' its original forests, »b«i 
the inhabilanta were Itsl to t-cmi-'nt stones by fusion, from theif 
ignontiico uf other methods. 

^ On the Formation of' Chalcedony. By Sir G. S. Macxes- 
xiK, Bart. F. R. S. Lond. k Edin,— P. 8a-105. 
In th)!< paper Sir G. Mackenzie divides the different chalce- 
donies into Massive, Parallel, Bolryoidal, and Pendulous. He 
considers most of these varieties as of igneous origin, and he 
conceives that the pendulous chalcedony may have been formed 
from vapour. As the greater part of this paper con^sts of the 
description of liighly interesting stwcimcns in the colJection of 
the learned Baronet, it is not easy to put the reader in pusses- 
fuon of the curious facts wliich he has obsened. We must, 
therefore, refer him to the memoir itself. 



5. Notice respecting the Vertebra of a Wfudejuuml in a Bed 4 
bluish Clay, near Dingwall. By Sir G. S. Mackehiti 
F. R. S. Lond. & Edi:i. In a Letter to Dr Brewster, 
R. S. Ed. &c.— P. 105, 106. 

A brief notice of tins paper lias already appeared in vol, xi4 
p. 186. of this Journal. 

6. Description ofHopeite, a New Miiieralfrom AltCTiherg, ». 

Aix4a~Cha2>eBe. By David Buewster, LL. D. F. 1 
Lond. & Sec. R. S. Edin.— P. 107-111. 

This mineral was considered by the Abbe Haliy as a StilUle, 
and by Mr Brooke as silicate of zinc ; but, by an extumoatiaii 
of its optical characters, Dr Brewster found it to be a minenl 
entirely new, to which he gave the name of Hopeite^ in compli- 
ment to Dr Hope, the eminent Professor of Chemistry in the 
University of Edinburgh. This opinion was afterwards con- 
firmed by a crystal lographic examination of the mineral by Mr 
Haidinger, and by a chemical examination of it with the blow- 
pipe by MtJJorflenskjold of Abo. 

7. Astran ■atiorvi made at Paramatta and Sydmy. 

By hi ■ T homas Brisbane, K. C. B. F. R.S 



^ransiKtiOtts of the Ra^ttl Societif of Edinhurgfi. 8*9 

"Land, h Ed. and M. Rumker: In a Letter to Dr Brewstei-, 
Sec. R. S. Ei^n.— P, I]2-n6. 
This interesting paper contains the elliptic elements of the ca- 
met of September 1822. It contains also observations of the 
transit of Mercury over the Sun, on the 3d November 1822, as 
observed botli at Sydney and Paramatta ; and likewise the ob- 
servations of the Winter Solstice of 1822, and of the comet of 
Eocke. 

8, On a SemarJcabk Case of Magnetic Intensity of a Chrono- 
meter. By Geobge Harvey, Esq. M. G. S. M. A. S. Sic 
—P. 117-126. 
This ingenious and able paper will be regarded by philoso- 
phers as adding very important information to that which hits 
already been laid before the public by Vailey, Fisher, Barlow, 
and Scoresby. Mr Harvey founJ, by Coulomb's apparatus, 
that a box chronometer exhibited singular proofs of strong 
and active magnetism. It contained a remarkable quantity of 
steel, and every part of it exhibited vigorous polarity. Every 
screw displayed its influence, and the frame alone contained ten 
large and several small screws ; and the same intense and ac- 
tive magnedc power was exhibited by the chain, the axles of 
the wheels and pinions, the arbor of the fusee, and the balance 
of its springs. Mr Cox, the agent for Arnold's chronometer at 
Plymouth, remarked, when he saw this chronometer, that it ap- 
peared nothing less than a maga:iine of magnets. Mr Scores- 
by recommends platina, or an alloy of platina, for the balance 
of chronometers. Gold is said to be considered as well adapted 
Tor the balance spring. 

9. Remarks cdneemivg the Natural-Historical Determin:aiiofi 
ofDiaUage. By William HAiDiNGEB,Esq. — P. 127-147. 

In this paper, the Green Diallage of Haiiy is demonstrated al- 
ways to be a composition of thin films of Hornblende andof Au- 
gite, sometimes pure, sometimes the two species blended with 
each other, Besides this, the paper contains a description of 
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some of die most remarkable rocks containing green ilbtltnge, 
and an account of cleavabic varieties of Saussuhtc, and of crye. 
lals of Serpentine. 

10. Investigation of Formula for Jin^ng tlie Logarithmt of 
Trigmiometrical Quantiika Jrom one anntfier. By Wii^ 
i,iA« Wallace, F. R. S. Edin. and Proftssor of Matltema- 
Ucs in the University of Edinburgh.— P. 148-167. 

11. A proposed Improvement in the Sohittoa ofa Case in Plane 
Trigmiometry. By William Wallack, F. R. S. Edin. 
and Professor of Mathemalics in the University of Edin- 
burgh.— P, 168-170. 

Ill the first of these paperF^, Professor Wallace lias investiga- 
ted rules for deducing the Ic^aiithins of trigunoinetricnl fun 
tions from one anotheT. Ahhough the fonnula; are only I 
proximative, yet they are suffieiently accurate, and are, frc 
their nature, well adapted to logaritliniicjcalculation. These i 
mulip, which are highly useful, arc not only new, but i 
raclerised by their simplicity and compactness. 

The second paper describes an improved method of afJvii 
the case in plane trigonometry, where two sides and the iuclud 
angle arc ^ven to find the third aide. 

12. Some Notices concerning the Plants of various Parts of 
India, and concerning the Sanscrita Names of tliose Re- 
gions. By Francis Hamilton, M. D. F.R.S. & P.A-S- 
Lond. fit Edin._P. 171. 

This interesting paper contains an account of Dr Fnncs 
Hamillon's botanical tour in India. TJie object of tbe paper is 
to put upon record an account of the opportunities which he 
enjoyed of making observations on the botany of India, during . 
his residence in that country, with the view of expUuning to tl 
botanist where he may find the various collections which t 
made in different districts. The botanical observations whil 
our authoLJoade in India will iaimediately appear. The p 
n illusb - map of India according to the ancient ilt 

aions tui rita language. 
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Is. On a New Species ^ DouJde Refraction, accompanifing A 
remarTcaJik Structure m the Mineral called Andlctme. By 
David BreVsteb, LL.D. F.R.S. Lond. & Sec. R. S. Ed. 
—187-194, 

An abstract of this paper is already given in this Numberj 
p. 255. 

14. On the Specific Heat tfthe Gasea. By W. T. HATCKAFTi 
Esq.— P. 195-216. 

The experiments contained in this paper seem to have becii 
conducted with great tare, and gre-at attention to accuracy, in 
every particular. The results wliich they seem to authorise, 
are, that all the gases examined, viz. oxygen, hydrogen, car- 
bonic acid, azote, and carhurctlcd hydrogen, have all their spe- 
dfic heals in ihc mean proportion of their specific gravities ; that 
different states of combination of the gases with aqticous and 
bther vapour, affect the capacities of the gases, and that proba- 
bly, in some instances, in a regular aritlimelical progression, cor- 
responding with the arithmetical rate of expansive force of the 
gases, ih different states of combination with vapour. The 
tDost interesting result to the physiologist is, that the air from 
' the lungs has a less specific heat than atmospheric air, at a tem- 
}>erature of between lOOJ" and 95°. The air of respiration, at a 
temperature of 102° and upwards, and of 91° and downwards, 
had the same capacity as atmospheric air. 

15. On the Farms of CrystaWiaation, t^ the Mineral called the 
Sidpkato-tri-Carbnnaie of Lead. By W, Haidinger, Esq. 
F.R.S.E— P. 217-230. 

An abstract of this paper is already given in this Number of 
the Journal. Independent of the mineralogical results which 
are given in this elaborate examination of the Sulphato-tri-Car- 

, bonatc of Lead, it establishes, beyond a doubt, the accuracy of 
Dr Brewster's law relative to the connection between the pri- 

.initive forms of minerals, and the number of their axes of double 
Refraction, which Mr Brooke had called in question from an im- 
perfect examination of the siilphato-tri-carbonate of lead. 
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^BT. 'XX.WIII.'^Proceedings of the Royal Society of Edin- 
burgh, (Continued from p. 170.) 

Jem. 12. 1824. — xjL Report by the Secretary was read, On 
'he Meteorological Registers kept ai Hcbart Tenon amd Mac^ 
fuarrie's Harbour^ Van Diemen^s Land, with observations on 
^he height of the tides, and tlue time of high water j communica- 
«d by his Excellency Sir Thomas Brisbane, K. C. B. &c. 

On the same evening, there was read, Observations on a Gal- 
oanic Experiment of a paradoxical character, by Professor Oer- 
(ted. This paper is printed in the present Number, p. 205. 

There was also read at this meeting, An Introduction to a His- 
\ory of the Revival of Greek Literature in Italy in ike listhcen- 
\u,ry, by Patrick Fraser Tytler, Esq. 

Mr A die likewise exhibited to the Society the experiment of 
Professor Dobereiner, of forming water by the action of pulve- 
ized platinum on oxygen and hydrogen. 

Jan. 10. — There was read at this meeting, Observations on 
m Anomalous Ca^e of Vision, by George Harvey, Esq. 

At this meeting t}ie following gentlemen were eledied mem- 
t)er8: 

HoNORAaV. 

The Rev. John Brinkley, D. D. President of the Royal Iriah Academy, &c. &c* 
W, H. Wollaston, M. D. F. R. S. &c. &c. 

FORBIOK. 

William Haidinger, Esq. 



iilfl* i'rocoedliigis of the Hoyal Sockti/ o/ Ettinburgh. 
George Unrvey, Esq. Plymouth. Robert GroU, M. D. Edin. 

Pr iM^fon WhiUey, LuicuUr. Bobut Giant, M. D. Edlo. 

WaiUm B4I, E>q. W. S. Edia. CUud HiukU. Uiq. W. S. B<Iv:^ 

Or J. Hamiluin7Kn.ProfeuorofMidwiie- H. W. WiUlanu, Esq. Edin. 
r7 in the (Jnivcrsity of Edinburgh. The Rev. William Mnir, IXO. 
Feb. S.— A Report was read by the Secretary, On j. 
yuco^ and Meteorohg-ical Observations made at the Oiscnwftif] 
^4tf Pwanmtia^ New Sotith tVafes-, by his Excellency Sir Thfl 
^|Das Brisbane, £. C. B., and Mr Rumker. 
^ At ibe same mceiing Uierc was read the first part of Erpm 
^merits and Observaiioiis on Thermo-magnctism, by Tboi 
EaVmll, M. D. F. R. S. &c. &c. 
At the same meeting the following gentlemen were electa 
jQembo-s : 

Obdih^bt. 
Aleunder Munro, Eaq. W. H. FJayrair, Esq. atchitect. 

Feb. 17. — There was read at this meeting part Sd of £>p«i 
mcnta and Observations on 'I'lteTino-mugneiism. 

At the same meeting iberc was read part of a Journal g/" a 
Tonr throygh Ike Simalt^a Mountains, by Messrs A, and G. 
Gcmrd. 

Mwch 1 — At this meeting was read a contuiuation of a Tour 
through the Himalaya Mountfuns, by Messrs A. and P. ijerxti, 

There was also read, Observations on tfi€ Winter Sotstk«i^ 
made at Paramatta in 18@3, by his Escetlency Sir Tbotnaa 
Brisbane, X. C. B. 

The foUowing gendemen were elected members : 

Ordikikv. 

John Argylc Robertaon, Esq. aorgeon. Ot Macwhirtcr, Edinbm^ih. 
Aleiander Fisher. Esq. H. N, James Walker, Esq. elvll BOgi 

James PiUans, hsq. WUliam Newbigging. Esq. nu 

Mardt 15— A paper by Dr Knox was read, eotitJed, An hk 
^iry into the Structure and Functions of ihe Canal g/'i*rt*( 

and of t!ie Marsupiiim nigrum-, or tliat peculiar vascidar 
sue which traverses tfie vitrcou-s humour in tfw. ryes of B\ 
Fishes, m " ~ 'cs. 
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Art. XXIX. — Proceeditigs cfihe Werf^rian NaiuraL HU(on/ 
Society. (Contimied frran. p. 172.) 

Dec. 91. 1823. — iVXtt Gbeville read an account of a .S/ftV 
barl, or Stone^xe, said to have been found imbedded in a layer 
of compact clay, und^ several beds of limestone, in Stafford* 
shipe ; with remarks on the geological consequence of tbb fact, if 
(iscertaincd to be correctly stated. At the same meeting Dr 
Knox read a communication from Dr Richardson, describing 
the quadrupeds met with on the shores of the inlets of Hudson's 
Bay, during Captmn Parry's last voyage. 

Jan, 10. 1824.— Dr Richardson read the first part of a g«ii^ 
ral account of the animals collected and seen during the over- 
land Arctic Expedition, illustrating his remarks by shewing pre. 
pared specimens of the animals.— Mr Walker Amott tlien read 
a botanical disquisition, entitled, " Reiaarhs on some species 
of Mosses.'''' 

At this meeting the following gentlemen were admitted Mem- 
bers: 

Tbonus Alexander Fcaaer of Lovat, Esq. 

CKarles Mocalialer, Eaq. 

John Wilaon Anderson, Esq. 

WflUani Dunlop, Esq., Surgeon, and Leciuier on Forensic Mi'dicine. 

ConuGroHDiHo. 
The Reverend WlUhm Dunbar of Applegarth, 
Tliomas Horton Jmncs, Esq. London- 
Jan, 24.— Dr Richardson read the concluding part of Ins ac- 
count of animals collected during the overland Arctic Expedi- 
tion. 

Dr Knox then read a paper " On tlie mode qfgrcmfh, repro- 
duction and structure <^the poison-Jlnigs of Serpents,'" illustrat- 
ing his description by preserved specimens, anatomical prq>ara< 
ttons, and sketches. 

At the same meeting, Mr Menteath of Closeburn communi- 
cated some remarks '* On the hiexpediena/ of planting larcli- 
(rets ovrr a subsoii of sandstotte,"" and exliibited specimens sh(^w- 
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iog the early decay to which the base of the trunk is subject 
Vheu this tree grows in such situations. 

Feb. 7. — Mr Macgillivray gave a detiiil of the characlera and 
Kiiyiionyms of the species of the genus Larus, anti at the i 
'tima exhibited speoimens of the birds, — ^The Secretary read an 
account, contained in a letter to Trofesaor Jameson from LievHi 
iLamqnt of the 91st Rt-giinent;, of the oaptiire ja the West Is^ 
dies of a very large Ray-fish, popularly called the Sea-devi^ 
measuring 15 fee^ in width, and about as much in length. — Dft 
Gtierepn of Cockpen tlign read some general observaUons «l 
Ge^^logy* Qeognosy, Oryctognosy luid Mineralogy, and on tfab 
respective nature of those various studies. 

At tliis meeting tlic following gcntl^en wei-e elected oath- 
resident members. 



Feb. SI. — Dr Koox read a memoir on the osseous, DiusculttraodT 
nervous system of the Ornithorynchos paradoxus, illustratidg, 
his description of tlie osseous structure by a finely prepare^ 
.skeleton of the animal. * 

The Secretary then communicated a deposition by tlirce Shet- 
land fishermen, Daniel and William Manson, and John Hend^< 
son, of Yell Island, emitted on oaili before Arthur NicoIsot. 
Esq. of Lochend, J. P., relative to a small cetaceous animal, of 
very uncommon appearance, which they had accidentally c^' 
tured at the decp-sca fishing, and taken into their boat, but 9c 
afterwards released, in consequence of superstitious feelings 
Considering the description as coming from uneducated fishefv 
Qien, it seems tolerably accurate, agi-eeiiig in several importqrt 
particulars with the character of the Herbivorous Cetacea, onj 
confirming the opinion, long entertained, that our own s 
inhabited by on animal aoolugaus to the dugoug of the ] 
Indies. 

March G. — Professor Jameson read a description of a l^yer a 
clay containing petnfietl shells, lying imder a bed of basalt,! 
the Gawll ""if hills in the East Indies, and also an ae- 4 

I ^Dunt of f the hill of Seetabuldee-Nagpoor, o 

L municatcc surgeon to the Trigonometrical Siir* 

I vey, Hydi it-^ \\\en i:ead the first part of a paper J 
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Qgement of young plantations, recommending, in the 

^ practice of disbudding with the thumb at a very 

y preference to pruning with ^e knife and ^saw 

i 

<jeting, there was shewn to the members a 

V'ch had just arrived from South Carolfaia, 
irritated by means of a stick, sounded his 
.iiutes. 



^ 



. XXX. — Proceedings of the Society of Scottish Anti- 
quaries, 

Nov. 11. 1823. — xV. letter was read from Mr John Merricks 
to Dr Brewster, giving an account of a kettle of Roman metal 
found near Roslin. 

Nov. 18. — There was read, 1^^, An account of Macbeth^s 
Castle at Inverness, as it existed about thirty years ago, by H. 
W. Williams, Esq. accompanied by a drawing ; ^dly^ Extracts 
firom some remarks on the manners and customs of Orkney and 
Shetland, communicated by a very old, though anonymous cor- 
respondent of the Society, who adopts the signature of A. Z. 

Nov. 29. — The following Gentlemen were elected Office- 
Bearers: 

President. 
The Right Hon. The Earl of Elgin and Kincaroims. 

Vice-Pee8idbnt8. 
Sir Robert Dundas, Bart. Henry Jardine, Esq. 

Sir John Hay, Bart, 

Council. 

Dr Brewster. Lord Meadowbank. Captain J. D. BoswalL 

J. G. Dalyell, Esq. Gilbert Innes, Esq. Alex. Smellie, Esq. 

Thomas Allan, Esq. ^bert Stevenson, Esq. W. H* Anderson, Esq. 

Robert Scott Moncrieff, Esq. Tiheasurer. 
Samuel Hibbert, M. D. Thomas Kinnear, Esq. Secretaries. 

The Rev. ^lex, Brunton, D. D. Secretary for Foreign Corrbsponoemcb. 
James Skene, Esq. Curator of the Museum. 

The thanks of the Society were unanimously voted to Alex- 
ander Smellie, Esq. for his valuable services to the Society as 
Secretary, during the many years that he has held that office. 

J)ec. 8.— There was read by James Skene, Esq., An account 



$58 PTOcetdings ofllu Sociely ofScoUish A7ii(t/ttariet. 

of the ReiuBUis of aii ancient Nauonachia at I^yons, by Mom, 

ArUud; 

Aiao, by the Secretary, A Narrative of the rarliament it 
Bdinburgli in 1694 ; with the porticuJarB of the seizure of Sir 
Patrick Hume at FoIwArth. 

Dec. S2.— The Secretaries read to the Society, Igt, An ab> 
Btract of the Ecdeuastical Collections relative to Aberdeenslur^ 
made by James Logan, Esq, of Mitcham, Surry ; 

2(%, Remarks occasioned by tlie similarity observed between 
certain Steinbarts or Stone-axes found near the Ilumber, 
Lincohishire, and those of Orknoy and Shetland ; by Dr Htb- 
bert. 

Sdly, An account of the Proceedings of the Danisli Society 
of Antiquaries ; by Mr Trevelyan ; and, 

ithlt/. Observations by the Secretary, on the ajicJent Bagi 
pipes of England ; accompanied by the Drawing of an £ngIiA, 
Bagpiper of the ICth century (from an o!d sculpture at Huhne 
Hall, Lancashire), which was transmitted to the Society iff'- 
Captxun Jones, 29th Regiment. 

Jmi, SG. 1SS4 — ^There vas read a paper on the ancieni 
Stone Circles and Ctums in the neighbourhood of Invented i 
by George Anderson, Esq, of Inverness. 

Mr Parry exhibited a series of Sketches, taken from carved 
oaken pannels in a Mon^on at Newbury, Rerks, which had fcff> 
merly belonged to the famous Jack of Newbury, who entert^n- 
cd King Henry the Eighth. 

Feb. 9-— The following communications were retid : 

Ist, Notes on an ancient Cambro- British Ode, in praise o 
Galgacus, ascribed to Talicsin ; by the Rev. H. T. Payne c 
lilanbeder. 

iidlif. Notice of a popular Tradition of the Parish of Eclu 
ford ; by Warren Hastings Anderson, Esq. 

Sdltf, Evidence relative to the alleged Scottish Pedigree o 
Sir Isaac Newton. 

Feb. 23. — A paper was read by Dr Hibbert, on the Hand 
fasting or Betrotbine; Customs of early times : 

A Draw ' <* Hamilton of an andent Danish Mc»< 

miment in 'Cinglassic, Fife, was presented to th? 

Society, 
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There was also exhibited certain original Letters written by 
the Ministers of Charles the Second to Francis Parry, Esq. 
Biitish Envoy at Lisbon. 

March 8.— Mr Macdonald laid before the Society copies of 
jhe followmg documents, preserved in the General Register 
House, viz> 

Precept by the Earl of Huntly to the Lord High Trea- 
surer of Scotland, to pay L, 40 for perfuming the body 
of Henry Darnley. 
» Precept {signed by Mary Queen of Scots) to the Trea- 
surer to furnish various articles for her Mourning Dress, 
dated Feb. 15. 1566. 
There was read the notice of an Ancient Golden Rod lately 
found near Inverness, by George Anderson, Esq. 

A Draiving, by R. K. Greville, Esq. of an ancient Portable 
Font dug up near Bakewell, Derbyshire, was presented to the 
Society. 

A paper was also read, on the Early Opinions entertained 
relative to Mermaids, by Dr Hibbert. 



The preceding account is a satisfactory proof of the revival of 
the public taste on the subject of antiquities. It is indeed 
strongly evinced by the great accession of new members to the 
Society made during the present season, as well as by the va- 
luable donations which have enriched the Museum. 



AftT. XXXI. — Proceedings o^ ihe Cambridge Philosophical 
Society fyr 1823. (Continued from p. 177.) 

Nov. 10. — XX letter was read from W.J. Bankes, Esq. M.P. 
for the University, on the subject of a MS. on papyrus of the 
last book of the Iliad, discovered at Elephantina in Upper 
Egypt. 

A paper from G. B. Airy, B. A. of Trinity, explanatory of 
an instrument exhibited to the Society, for the puipose of 
proving by cxpciiment the conslaucy of the ratio of the sines 
of inadencc and refraction ui liquids. 




b AGO Proceedings of tin: Camhrlilgc P/iUosophkal .y'oc'w^. 

^^^H ' ReTnarks on tlie Temperature of the Egg, cottnected wiA 

K 



Pkyaiology, by John Murray, F. A. S., F. L. S. 

Observations and Experiments on the Temperature develop^ 

Voltaic actkm, and its unequal distribution, by the s 

Nov. 24. — Mr Whewell read a paper, in which he deduced s 
formula for the angle between two planes, whose equations n 
given, when the three coordinatoe to which theyare referred tnalci 
any angles whatever. To this was annexed a corresponding in- 
vestigation by Mr Lubbock of the angle containcxl between an; 
two tines referred to coordinates of the same description. 

A paper by Dr Gregory was read, containing an account o 
Bome experiments, made in order to determine the velocity willj^ 
which sound is tramsmitted through the atmosphere. Someofthl 
results of these experiments arc the following. That wind greab 
ly affects sound in point of inle^tsity, and that it afiects it stq 
in point of velocity ; — that when the direction of the wind a 
curs with that of tlie sound, the sum of their separate velodtiai 
^ves the apparent velocity of sound ; when the direction of tt 
wind opposes that of the sound, the difference of the separate vi 
locities must be taken ; — that in the case of echoes, the velodty 
of the rcjkcted sound is the same as that of the direct 8c 
tliat, therel'ore, distances may fi-equently be measured byn 
of echoes ; — ^thal an augmentation of temperature occsoons a 
augmentation of the velocity of sound, and vice versa. 

llr Gregory mentions in a postscript, that it appears frodi 
experiments made by Mr Goldingham at Madras, (See this t 
lume, pp. 182-183.), that thevelocityof sound is different in dit 
ferent climates ; and that hygrometric changes are not witboot 
their influence. 

Dec, 8. — Mr Peacock concluded hia paper on the Newto 
discoveries, and read to the Society three unedited letters of £ 
Isaac Newton to Dr Keitli, preserved in the Library of TrimU 
College, Cambridge. j 

Professor Gumming exhibited to the Society some expeiv 
ments connected with the inflammation of hydrogen gas, whei| 
propelled u' "~ ' 'inum. 
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Art. XXXIL— scientific INTELLIGENCE. 
I. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1; Struve's Observations on the Paralkuv of the Fixed Static 
-— M. Struvie, in the second and third volumes of his AsdtxQOim* 
cal Observations, has given the results of his method of deter- 
mkiittg the sum of the parallaxes of several fixed stars, differing 
nearly 1^ hours in right ascension, by means of a transit instru- 
ment furnished with seven wires. M. Struve gives 0".16 as the 
parallax of 3 Ursse majoris, and (^'.45 as the sum of the parallaxes 
of « Cygni and < Ursae majoris. 

9,, Elements of the Comet of 1824. — The following are the 
elements of the comet of 1824, as deduced by the Reverend Dr 
Brinkley of Dublin from numerous observations : 

Passage of the Perihelion, Mean Time at Dublm, 1823, Dec. 9^. &^ 1(K 12''' 
Perihelion distance, ... 0.2338& 

IncUnation of Orbit, - - - TC* 1'48" 

Ascending Node, - ... 303° 0' 44'' 

Place of PeriheUon, - - . 273 41 50 

Motion retrograde. 

This comet, which does not seem to have been observed be* 
fore, has nearly the same inclination and perihelion distance as 
that of 1677, the perihelion distance of the latter being 0.280599 
and its inclination 79° 3' 15" ;' but in the other elements there 
is no agreement. On the 26th of January the comet was about 
45 millions of miles distant from the earth. 

The following elements are given by Encke and other astro- 
nomers in Professor Shumacher's Astronomische Nachrichien^ 
No. 48. p. 491. 

Passage of Perihelion, - Dec. 9d.50660 Seeberg. 

Long, of PeriheUon, - - 275** 7'89".2 

Long, of Node, - * 303 8 35.4 

IncUnation of Orbit, - - 74 14 20 

Log. of PeriheUon distance, • 9.3505684 

The following are the elements given by M. Hansen : 

Passage of PeriheUon, - Dec 9d.47193 Altona. 

Long, of Perihelion, - . 274" 33' 26" 

Long, of Node, - - 303 3 22.2 

IncUnation of Orbit, - * 76 11 22.5 

Log. of Perihelion distance, - 9.3553934 
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The following are the elements given by M. Nicolai : 


PlsBBgeoTFerihelion, . Dec, QJ.tSeO Minhefan. 


Long, of Perihelion, - - S7V IS' 32" 


Long, of Node, - - 303 1 18 


3. Observations of iJtc Edij}ses of Jupiter's Satellites, rnaHe. 
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"his proposed gauge consists of a pipe 
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with an open riangulor orifice at its side, in cud< ^H 


tacC witli any ^^ ?.\)[v^^>i ot i^ier, that is ^tusted H 
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\ below low-water-tnork. From this pipe is brought anotlicr, 
I like those for distributing gas, terminating in a well closed reser- 
voir, provided with a little forcing syringe, and with an open ba- 
rometer gauge, to which may be added, if necessary, a mano- 
metncal gnuge. Before cacli observation, the syringe should 
, be worked' till the gauge becomes stationary, by the escape of 
the air Hnd» the watei', so that the column of comjiressed lur 
may always ticgin from the level of the upper angle of the tri- 
angular orifice ; the height of the gauge will then obviously in- 
dicate the height of the surface of water above this Icvel,^ 
Quarterly Journal ^Science, No. 32. p. 34:8. 



I 5. Unuxtml Parhelia seen at tTte Cape.— On the 7ih May 
I 18SS, when the sun's lower limb liad just dipped the water's 
edge, the Reverend Mr Fallows observed several parhelia, viz. 
4 on the left, and 3 on the right hand of the sun, and ail cut 
' by the horizon like the real sun. They had the same shape as 
the real sun, and were as high, but not so long. When the 
upper limb of tlie sun came in contact with the horizon, it and 
'. the mock suns appeared as bright points upon the water's edge, 
I, and then one of them instantaneoasly vanished. The barome- 
ter was at S0.2 inchesj and the thermometer at 64". Dr Young 
supposes that these parhelia were on\y fragments ofcoroiur, form- 
ed by the diffraction of a cloud ridng but little above the hori- 
zon ; and he attributes the absence of colours to the absorption 
of all the light except the red, in its long passage through a 
hazy atmosphere. 

The phenomenon now described wc consider as very remark- 
able, and as one hitherto unobserved ; but wc cannot, for the 
following reasons, concur in the ingenious esplanation of it 
given by Dr Young: 

1. Mr Fallows distinctly states diat not a child was viable. 

2. He distinctly describes, and draws the mocli suns as hav- 
ing exactly Vie shape of the reed sun, — a form which fragments 
of corona; could not be supposed to assume. 

3. He describes them as equal in brightness (o the real sun, 
which they could not possibly be, i f they were fragments of co- 
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tonse, unless sooic ubstcuctiug mediuDi obecurecl Uie light of i 
real sun, without affecting tliat of the coronte. 
., Mr Fallows describes the sky as ddiglttfiilly clear, without 
aloud visible, and tlic sea horizon aa remai-kalibf distinct, so U 
there appears to be no ground for a. physical explanation of ti 
phenomenon, unless we could suppose a recurrence io diffen 
Hzimuths on each side of the sun, of that condidon of the atm 
pfaere which produces lateral mirage. It deserves to be notica 
tiiat, according to die diagram of Mr Fallows, all the i 
>uns were included in a space extending only one degree c 
Ao^ on each side of the sun's centre. 

6. Large Achromatic Telescopes in, France.— At the Exp 
M^OD of French Industry, several large Telescopes were e: 
bited hy MM. Lerebours and Cauchoix, constructed with I 
Glass, made by M. Guinand of Neuchatel. One made t 
Lerebours had its object-ghuss 9 inches in diameter French n 
sure, and its focal length lOj feet ; and another by M. Caucbcn 
had the diameter of the object-glass 11 inches, and the i 
lengtli 18 feet. We hope that the performance of these Te!^ 
will correspond with their dimensions. — See VoL I 

' T Puxple CdouT of Glass increased by Light.— ^, Fai 
day has found, that by the exposure of plate-glass with a pi 
pie tinge to the sun's rays, during nine months, the purple tj 
had increased considerably, while pieces of tlie ^ame glass, 
in the dark, had suffered no ciiange. — Quart. Joum. No. 
p. 164. 

ACOtTSTlCS. 

8, Infiuence of Sounds on tlie Elephant and Lion. — In t! 
human ear the fibres of the circular tympanum radiate from i 
centre to its circumference, and are of equal length ; but S 
E. Home has found that in the elephant, where the tympanunl 
is oval, they are of different lengths, like the radii from the fi)^ 
cus of an eJ" He considers that the human ear is adapted fii^ 

musical si " equality of the radii, and he is of opniad 

that the I ° tympanum of the elephant enable if 

lo hear vi Is, which it b known to do. A piaw* 
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D forte having been sent on purpose to Exeter Cliange, the higher 
notes hardly attracted the elephant's notice, but the low ones 
roused his attention. The effect of the higher notes of the piano- 
forte upon the great hon in Exeter Change was only to excite 
his attention, which was very great. He remained silent and 
motionless. But no sooner were the flat notes sounded, than he 
sprang up, attempted to break loose, lashed his tail, and seemed 
so furious and enraged as to frighten the female spectators. 
This was attended with the deepest yells, which ceased with 
the music. Sir E. Home has found tliis inequality of the fibres 
in neat-cattle, the horse, deer, the hare, and the cat. See Phil. 
Tram. 1823, pp. 23-26. , ,„ 

.to, 

MBTEOKOLOGY. 

9. Retnarkable Waterspout in Frajice in 1823, — In the 
arrondissemens of Dreux and of Mantes, about 3 o'clock of the 
26th oS August 1823, a storm came on from the SW., accom- 
panied with a sudden and powerful heat. A waterspout was 
seen not far li-om the village of Boncourt, having its broad bsGe 
rest'mg on the ground, and its summit lost in the clouds. It 
consisted of a thick and blackish vapour, in the middle qftehicfi 
mere often seen JIames in several directions. Advancing along 
with the storm, it broke or tore up by the roots, in the space of 
a league, seven or eight hundred trees of different sizes, and at 
lost burst with great violence in the village of Marchepoy, one 
half of the houses of which were instantly destroyed. The walls, 
overturned to their foundations, rolled down on all sides ; the 
roofs, when carried off, broke in pieces, and the debris were drag- 
ged to the distance of half a league by the force of this aerial 
lorrent. Some of the inhabitants were crushed to pieces, or 
wounded by the fall of their houses, and those who were occu- 
pied in the labours of the field, were overthrown or blown away 
by the whirlwind. Hailstones as large as the fist, and stones 
and other foreign bodies carried off by tJhe wind, injured several 
individuals. Cartg heavily loaded wei-^ \iToVe(v in pieces* an* 
their loads dispei^ Their axle-trp^^ «eie ^iTo^^^n, a.t».i *«; 
wheels were Foun^ ^ ^J^e distance of 9,^^ qx ^ ^^"^ from.*4ne 
spot where they ^ overturned, jf ^ iJnesc caiU, -«>i'^ 

had heea carri&^j ^^. ^niost bodily ^«^ AiM a^"*^ ^ ^ 
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kiln, which had bcHi beaten dowii, and sonic of tlic materials tf 
which liatl been carried lo a considerable distance. A spin^ 
several hamlcta, and different insulated houses, were overthrown. 
Several tillages were considerably injured. The lower part rf 
the waterspout is supposed to have been about 100 toises ii 
diameter.— See tlie Monilcur of the SIsl October, where the 
account is signed by M. Foucault, and the Blbi. CInivers. Oct 
1823. p. 133. 

10. IVakrspout near Genoa in 1823, -^In the communes d 

Quigliano and Valeggia, in tl>c province of Savona, a heavy rain 

fell on the 16th September, at 5 o'clock in the morning. ^ 

increased to such a degree, that at 9 o'clock in the momii^ 

the country was inundated. Towards noon there issued friHn j 

mount^n situated in the parish of Valeggia, a whirlwind o 

black smoke and fire. It first carried oft' the roof of a h 

in which two cliiidren were crushed to pieces, and the pareid 

wounded. The waterspont then advanced to the opposte sA 

of the mountain called Magliolo ; crossed the river, the waia' 

of' which it heaped up in an instant, though they were mui 

swelled ; — carried off the roof* of two inhabited houses, and a ^^ 

vanced along the same mountMn in the district of Quiglian^ 

•tere-it dissipated itself near the Convent of Capuchins, Hluatt 

fa the village. It tore up many large trees of all kinds, ! 

[ jtommitted ravages, the extent of which ts not yet known. 1 

I ftecedii^ account was sent by the Commandant of the Proving 

[ tS Savona to the Governor wf Genoa, in a letter, part of whw 

) S published in the Moniteitr of the 1st October, and in d 

I JBiW. Univers., Nov. 1823, p. 135. 

1. 

IK Aurora BwealU.—Dr L. Tl»eneinann, who spent tj 

I irinterof 18S0 and 1821,^ in Iceland, made numerous obseff 

tions on the polar tights. He states the following as some 

the general results of his observations ; 

1. The polar lights are situated in the lightest and highg 
«louds of our atmosphere. 

2. The* it confined to the winter season, or to I 
flight, bt in favourable circumstances, at all tim 
6ut are q 'sibic during the absence of the so 
Bays. 



Natural Ph^oaopltif. — Hydrodifnamks. 867 

3. The Polar lights have no determinate conntx:Lioii with the 
BRTth. 

4. He ncvgr h«>ard any noise proceed from them. 

&. Their comDioa Torm, in Iceland, is the arched, and in t. 
Srection from NE. and W.SW. 

6. Their motions are various, but always within the limits of 
douds containing them. 

HYDllODYNAMICS. 

12. Pcrkhiia Steam-Engine. — The delay which has taken 
|ilace in the construction of Mr Perkins's steam-engine, has arisen 
Rolely from the difficulty of constructing a generator capable of 
Ktalning the steam under high pressure, without leakage at the 
l^ms and joints. Under this difficulty, Mr Perkins most pro- 
perly declined to exhibit an imperfect experiment, which would 
have destroyed the character of his invention. We arc glad, 
l^wever, to find, that Mr James Russell of Wednesbury, has 
mcceeded in constructing a generator of wrought iron, without 
■tmy seam or rivets, which we learn has been proved to resist 
'the enormous and incredible pressure of twenty thousand pounds 
inpon every mch of its surface. Mr Perkins considers this ex- 
iiaordinary piece of workmanship as enabling him to surmount 
ml his practical difficulties — See Newton's Journal ^ the Arts, 
'vol. vii. p. 148. 

' 13. Mr Perkins''s Steam-Guns. — The great power of Mr 
iperkins's en^ne he has recently illustrated by some singular 
iexperiments. He has constructed a small apparatus, which, 
■when connected with the generator, has been found to discharge 
flrdinary muskeUbulleis at the rate of S40 in the minute, and 
*ith such tremendous force, that after passing through an inch 
jdeal, the ball, in sinking against an iron-target, became flatten- 
|ed on one side, and squeezed out. The original size ol.the bul- 
lets was 0-65 of an inch, but after striking the target, thqy were 
{llano-convex, and their diameter 1.070 inches, and O.SO of an 
inch thick.— /d. p. 107. 

II. CHEMISTRY. 
14. On the Nature r^ihe Almospfiere of Seas. — In a curious 
paper on this subject, publiiihed by M. Vogel of Munich, in the 
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Journal de Pharmacie, No. 11., fur November 18«8, p. 501 
606., this learned chemist has given the following result) 
1. That the air of the Channel between Dieppe and Havre cm 
laina muriates. 2, That the air of the Channel, as well as t]| 
air of the Baltic, inntaiiis a less quantity of carbiMiic acJd 
the air of the ContiuenL 3. Thai the muriates do not 
gage their acid, at a teniperamre capable of bnngilig them 
ebullition, hul thut ihev are parlly volatilist'd with the vapou 
of tile warer. 4- That there is no particular colouring jirin 
pie in sea-air, as M. Hennbstaedt of Berlin thought; ai 
thai the red colour produced by nitrate of silver with the a 
of the Hun, is due rather to ihe muriates. 5. That alt wal 
whatever, which contains traces of a muriate, possesses the pt 
peny of acquiring a wine-red colour, with nitrate of silver, wh 
exposed lo the sun. 

15. Ncv) Pymphorua of Tartrate of Lead. — In detexoiiiiji 
composition of tartrate of lead, Dr Frlednianu Gobel 

■nsL observed, that this salt, when heated in a glass tube^ 
led a fine pyropliorus, "When a ]>ortion of the deep bto' 
mass is projected from the tul)e, it instantly takes fire, and bii 
liatit globules of metallic lead appear on the surface of the 
stance in ignition. The effect continues much longer than i 
other pyrophori. 

16. 0»t the Hifdriodaret i^ Carbon. — This substance, (Tb- 
covered by M. Serullas, ia a solid, which crystallises in briltiaot' n 
K»les, and has a specific gi>avity nearly double tliat of n^ 
tcr. It is of a citron yellow colour, with a sweet lasle. ll 

is insoluble in water, but soluble in 80 parts of alcoiio), at 33' 
centigrade, the ordinary temperature, and in 25 parts at the 
temperature of 35°. It is soluble in seven times its weight ot 
ether. It is readily dissolved by the fat of volatile oils. 
Gramme- 
One gTBinme of it consists of. Iodine, 0.8991 ] alom. 
Carbon, O.DBe* 9 autnu. 
Hjrirogen, 0.014* 8 atonu. 

M. Seiiil ', that this salt may be obtained in ahm 
dance, bj ; an alcoholic solution of iodine by 

alcoholic ash of soda. — Journai de P/iari 

Novcuibe ^aft. 
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17- Teat-Paper /or Adds, Alkalies, and Compound Salts. — 
A Useful test-paper has been submitted to the Society of Arts 
«f London, by Mr Thomas Griffiths, Acids change the blue 
Colour of the test-paper into red, and alkalies change it into 
green. It is thus prepared. A pound of the minced leaves of 
red cabbage, are boiled in a pint of distilled water, till all the 
blue colour is extracted- The liquor is then strained through 
a cloth or sieve, and the clear infusion, which is of a fine blue 
colour, is to be evaporated to half its bulk, and poured into a 
shallow dish. The paper may then be dipped into it, and hung 
on lines to dry. A sheet of the filteriiig paper, which is the kind 
ased, absorbs two fluid ounces of the infusion. With this test- 
paper, only one drop of the solution to be boded is required.: 
There are, no doubt, several processes, in which a test for acid 
and alkali at one operation may be found advantageous. See 
the Transactions of the Society of Arts _fbr\mZ, vol. xli. p. 78. 

18. Mineral Waters. — M. Herzelius has found in mineral 
waters, many substances which have not hitherto been observed 
in them, viz.fliuitc of'lime, carbonate ofstroniian, phospkaie of 
hme, and p/iosp/uite of alumina. These substances are found in 
the waters of Carlsbad, dissolved in carbonic acid imcombined. 
The tufas deposited by these waters are urrago?titic, which con- 
firms the idea of M. Stroraeyer, that it is the carbonate of Stroq^, 
tian which determines the arragonitic form of the species of 
bonate of lime. — Professor Silliman's Avtcricari Journal, vol. v% 
p. 185. 

19- Reduction of Uranium, — M. Arfwedson has found, that 
uranium is very reducible by means of hydrogen gas, at a tem- 
perature scarcely equal to redness. The combination of the 
yellow oxide of uranium, with barytes, lead and iron, are redu- 
inble in the same way, and give metallic uranures, which take 
fire when they come in contact with mr, and burn like pyro- 
phori. — Professor SilHman's American Journal, vol. vii. p. 185. 

20. On tJte Corrosion of the Coppering of Ships.— ~Al a 
meeting of the Royal Society on the 22d January, Sir Humphry 
Davy read a paper on the cause of the decay and corrosion of the 
coppering of ships, which he ascribed to a constant though feeble 
chemical action of ihe saline parts on the surface of the copper. 
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J This action he considers as galvanic ; and it i:^ known, thatscme 

L oopper suffers coiuparativcly little corro^on to that which takes 

,|ilac(! where the cu))}>er contains a small quantity of zinc or any 

E) other metaL In order to remedy this great practical evil, Sir 

Humphry Davy has shewn, that if a very small surface of Lin is 

, lirougiit into contact with a surface of capper 100 tunes its nze, 

t kit will render the copper so negatively electrical, that the aea- 

ft, vater is no longer able to corrode tL T!ie same eiTect was pro- 

^ tduced when a email piece of tin ^as made to communicate with a 

lidlUge surface of copper by means of a wire. We are infurmed by 

^ i^lriend (who saw the result of tijc experiment), that with a jHtce 

f Mr Mushot's patent copper, a piece of common copper, and R 

I ifiece of the one rendered negatively electrical by zinc, and sub- 

1 jected to the action of salt-water, the common copper was highly 

kled, and the patent copper less so, while the nt^ative' ~ 

dectrical copper was not affected at all. This el^ant invoiiig 

ipf Sir Himiphry Davy, will, we doubt not, be well appre 

Ibe government and the public. 

III. NATURAL HISTORY. 



'"21. Kotice regarding a Fossil havmg the smell qfTrugk). — 
f*A singular fossil, which, on percussion, exhales aii odour resem- 
iKng that of truffles, has long bcMi known in Itlay under lire 
; of abestiform Madreporite, Tartufoli, and xylmd Tartof- 
file, and resembles in smell the lignite of Wieliezka. It has 
been discovered at Ecouchc, Frenay-le-Boffard (Ome), Cimgr 
and Croisilles, near Aunay (Calvados). The tartuffite presents 
round or polyhedral stems, omverted into acicular carbonate of 
lime, and seems to be allied, to the monocotyledonea. It&sniell 
is probably the result of a new combination of the volatile 
principles of vegetables, and is owing to the presence of a bitu- 
men, suseepliblc ol' being fixed in water, and sometimes in the 
proportion of 4 per cent. In France, the poatioii of this fossil, 
according to Desnoyers, is in the calcareous, sandy, or allia- 
ceous be' the middle Jura oohtes j but in the Vicenua 
it occurs f the tertiary volcanic tufa. 
22. F isaiion, of Melted Sidpkiti 
.llitschei o\i\.m.\i\Yi^ct^Btala of sulphur af o 
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ilerableBize andquitc transparent, but becoming soon opaque on ex- 
posure to the MT, when he allowed masses of fifty pounds weight 
of sulphur, melted in a common earthenware pot, to cool slowly. 
The form of these crystals differs from that of the crystajs of 
native Eulptiur, (Jie latter being combinations of the prismatic 
system, as described by Haiiy, while the former affect the he- 
miprismatic form of oblique-angular foursided prisms of 90** 
32", terminated by oblique planes, whidi are set on the obtuse 
lateral edges at an angle of 95° 46', variously modified by^- 
ditkuial planes, and groujjed in twin crystals. Cryetak having 
the same forms as those observed in native sulphur were ob- 
tained when sulphur har^ been dissolved in the carbucct, chluru- 
Tctjaud phospliureC of sulphur, and the one kind of erystals 

•maybe changed inlo the other, according to the different me- 
thods employed for obtaining them. lu.thetie cry stall isaUoas 
of sulphur we have a new well aiitbcntieatcd f^t, in additioa to 

■carbonate of lime, biphospliate of tsoda, and sulphuret.of'iioo, 
that the same chemical substances, at lea^ in so far as our pre- 
sent knowledge goes, may assume two different and incompati- 
Ue farms of crystallisation, or what is the same thing, that two 

rrcally distinct and well defined speaes may con^st of Uie some 

• cunstitueait parts. Professor Mltsclicrlich has obtained large and 
beautiful Hioraboidal dodecahedraJ crystals of phosphorus from 
solutions of tlijs substance in pho.'iphuret of sulphur, — Amudes 

,de Ckimie et de Phynique, L xxiv. p. 2G4. 

23. Greyjoaclie of' the JpemUnes. — ^^It would appear from the 
.cbservatiiHis of Dr Boue, that the rock described by Hausniann, 

JD his account of the Apennines in a former number of this Jour- 
nal, is not true greywa4:ke, hut marly variegated sandstone. Dr 
Boue found this greywacke of Hausmann, his variegated sand- 
stone, resting upon magiicsiiin limestone (zechstein) in the Alps 
and theCMT^athians. The tertiary fonnations of the Apennii)es,Dr 
Boue informs us, are similar to those in Hungary and Austria. 

24. Secondary GrofiUe. — The discovery of now granite; rest- 
ing upon sandstone and secondary limestone, mentioned at p. 408. 
of vol. viii. of this Journal, appears to \k confirmed by some later 
observations of Bertrand Geslin, a pupil of Brongniart. 

' 25. /rumfioMi'aGeo^nojy— A new edition of thiswork, with nu- 
merous additions and many corrections, will soon appear in Pan?, 
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J8. Iron^und m Bogota, in America. — Humboldt latelj 
I communicated to the French Academy of Sciences itn extract of 
a tetter from M . Bousangault, at Saota Fe de Bogota, in wMdi 
that traveller states, that he found in the Cordillera of Santa 
Itosa, between Timja and Bogota, many masses of very ductile 
native iron, one of which weighed about $0 quintals. 

BOTANY. 

' 26. Memoir on ike Structure of the Afonocoti/ledones.—Tht 

I' author of this memoir, T. Lestiboudois, Professor of Botany K 

L Lille, is already well known by a Dissertatioii, which he pub^ ■ 

Lfi^ed in 1819, on the family of Cyperacese, and in which hft 

\ has not only traced the characters of all the genera belonging to 

I Siis class hitherto known, but has proposed the establishment rf' 

k aereral new genera. The memoir which we at present amiounc^ 

I xelates to the anatomical structure of the stem of the Monoco^ 

I tedones. It is well known that the stem of unilobous plants if 

L fiot organised, and does not grow in the same manner as that of 

F'dle dicotyledonous plants. In place of presenting, like thesrf"' 

L 'htter, a regular succesdon of ligneous strata, circularly arrange 

I JBid enclosed the one within, the other, around a central cantd^' 

itlned to contain the medulla, the stem of a palm, or other 

1 arboreBcent monocotyledon, presents only a mass of cellular tls^ 

sue, in the midst of which are scattered ligneous fibres in irr&* 

gular bundles. It is by the formation of new layers, which an 

annually added to the outer surface of the ligneous body, and ti 

the inner face of the cortical body, that the dicotyledones growi 

in thickness. In the monocotyledones, on the contrary, I 

growth takes place by tlie centre of the stem. In the fcvnuv 

there exists two different systems, the one, central or lignec 

which grows externally ; the other, external or cortical, growi 

internally. There are therefore in these vegetables two si 

of growth, while in the monocotyledones there exists but a m 

system, and a single focus of growth ; and as this one eysta 

grows internally, as has been proved by the beautiiul observtf 

tions of M. Desfontaines, the author of the memoir thinks tl 

it is the same as the cortical system of the monocotylediH 

From whence is derived the conclusion, tliat the stem of palmif 

and of all other unilobous vegetables, is organised like the bai^ 

of the bilobous trees. On this account, he says, the dicotyle 
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dones might be called Digena, because tliey have two surfaces 
of growth ; the nionocotyledones, which have only one, mighl 
be named Maiioghws ; and the agamic or crypU^amic plants, 
Agines. — Bullet. Vniversel. 

zooLoav- 
ST Occasionai Abundance and supposed Migrations^ Field-' 
Mice. — Field-mice apjjeared in extraordinary numbers in Mor- 
vem, about the year 1809 or 1810. They were first observed in 
the month of August, and disappeared dunng the ensuing winter. 
They were most numerous in the north, on Loch Sunart side of 
Morverh, where the country is wildest and most rugged, and 
where there is least arable land. On the coast of the Sound of 
Mull, their numbers were comparatively trifling. They also 
infested the districts of Sunart, Ardnamurchan, Moldari, Ari- 
swg, and Ardgour. In Morvern, during the months of August 
and September, any spot of fine |jasture in the hills was cut in 
roads, close to the ground. The grass cut by the root lay 
withered. Bushes were also cut by the root, in the same way ; 
and the white interior substance gathered in heaps for nests. 
About the end of October and beginning of November, \a 
woods and low grounds presented for winter grazing, tlie grass 
was found cut in the same way as in the hills. The bark of 
young wood waa frequently gnawed ofl', and the ground per- 
forated to such a degree, in making their subterraneous resi- 
dences, that it often yielded to the foot in walking. These 
subterraneous residences, it is supposed, were intended for win- 
ter quarters. It was observed, that the nests of the mice, above 
and below ground, all communicated with each other, by an 
ama^ng number of these cross-roads, formed by cutting the 
grass close to the ground ; and every nest was invariably con- 
nected, by means of these roads, with some place where there 
was water. In Morvern, and it is believed in every quarter which 
the mice infested, they were most numerous in those farms 
where there is least crop ; and, upon the whole, they destroyed 
much less crop than grass. This did not proceed from a want 
of relish for com diet ; for, in one farm in Morvern, where there 
is very little arable ground, the crop was completely destroyed. 
Even every square foot of the roof of the bam was perforated ; 
and a great many of the stobs (sharp-pointcd rods for fastening 
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: UrntcJi), nearly cut tlirough. It bas been observed, 
ore more numerous during wet than dry seasons; and 
they are more aumcrous than usual. During' the «i 
the year in which they were numerous beyond uU 
ig-continued and severe frost look place, and tJiey ih&i 
peared. It is supposed they perished from want of food 
water. AU opinions regarding tlie amount of damage 
by these mice to the pastures, are mere conjectures, but 
must have been very considerable. In one tcneraenL in 
dart, having a stock of 2000 sheep, it was estimated as equal 
that of 300 sheep of an o^■er stock. In Ardgour, on the groui 
around Colonel Maclean's residence, the mice destroyed an im- 
mense number of fir plants, and other young trees, by eatii^ 
away the bark a little above the root So bent were they hen 
on mischief, that old women, with cats, were stationed at difi*.. 
rent points, in huts, through the plantations ; at least it is gea»; 
rally reported that sudi was the cose. It is not likely that tbem 
CBtablishments could give any effectual check to th^ depredi* 
tioDB. It is not probable that there was any thing like an inva- 
«ore of (liis country by the mice, at the time tbey were so ii% 
commonly numerous. It is more probable, that there wassotaa- 
thing in the season peculiarly favourable to their increase. Than 
are always a considerable number of field-mice in the woodv 
where they live by hoarding up, under ground, great quantititf 
of hazel-nuts ; and in soil, moist ground, where there is lour;, 
rank grass, or where the ground is coated witli moss or fqfc 
many of their nests and roads may be found under cover of tl» 
moss or grass. No facts cccurred that would lend one to st^ 
pose that they migrate from one district of country to another. 

S8. Salttion Fisheries in Vw Siver Toy. — The ealmoi^ 
fisheries of the Tay may be divided into classes, tlie if<i4^ 
FisJiCrics and the Friih or Sea Fiskcrka. Tbe pi-opriety t£ 
ihis distinction will readily appear by atlendiiig to the niigratiott 
jcS the salmon, and the most successful metliods of capture, If 
diese depend upon differences in the condition of tlie water ia 
ihe lliver f ■ Frith, Salmon, though inhabitants of the 

sea, approi enter our large rivers, and mount to- 

wards tlicii e purpose of depo^ung the spawn ia 

their grave M>n as this object is accomphsheti 
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they retire again to the sea, and evidently to great depths, re- 
mote from cod and haddock ground, to recruit their exhausted 
strength, and prepare lor f'utuie efforts of the same kind. Before 
beginning their journey, they are in good condition, the body 
being loaded with fat, as a magazine for supplying ihe wants of 
the fish during migration, and for furnishing the great quantity ' 
of matter requisite for tlie evolution of the spawn. When the 
fish enter the Frith at the commencement of their upward migra- 
tion, and are thus in good condition, they are termed in the 
in the langugage of fishermen, clean fish. At diis period they 
are infested with the Salmon louse, Caligus producltia of 
naturalists, and which chiefly adhere to tlie more insensible parts. 
But when arrived at the place of spawning, the fish is lean, as the 
whole fat of the body has passed into the melt and the roe. la 
this state, in which they arc termed red Jish, they are worth- 
less as an article of food. After the fish have spawned, they 
are termed kells or Jbid fish, and are equally despised as tlie red 
fish. The gills are now more or less covered with tlie Entomoda 
galmonea. The motion of the fish upwards from the sea to 
the river and place of spawning, is influenced by several causes. 
When there is abundence of fresh water in the Frith, the 
fish seem to proceed regularly and rapidly up the middle of the 
stream, enter the rivers, and hasten on to their destination. Un- 
der these circumstances, it is probable that the ripening of the 
spawn is accelerated by the influence of favourable esternal cir- 
cumstances. When the rivers arc but scantily supplied with 
water, the fish, which have entered the Frith, roam about in it 
in an irregular manner, influenced by the state of the tide ; 
while those which have been surprised in the rivers by a drought, 
betake themselves to the deepest pools. In returning to the 
sea after spawning, the fish seem to keep tlic middle o£ the 
stream in the river, and the deepest and saltest water in the Frith. 
Salmon enter the river and frith at all seasons of the year, but 
they approach in greatest numbers during the summer months. 
Fish taken in May, June, and July, are much fatter than fish 
in the same condition as to spawning, taken in Februorj', Mareh, 
or April, They fall ofl' in fatness very rapidly from August to 
Jannary, when they are leanest. The principal spastning sea- 
son is in November, December, and January. The roe becomes 
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|be llittlch), nearly cut through. It has been obr' 

are more nimiei'ous during wet tlian dry Kf $■ s 
aetison they are more numerous than usua]. ^ ^% t 
of the year in which they were numerous^ £ s ? t 
long-continued and severe iroet took plan'./ f^ t ) 
•appeared. It is supposed tliey pcrishw'i S i,%' 
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* / ^ .Lhstanding their various conftnemeiits to 

*^°'' ^y^* .Houflon to Coraca, the (Egargus to Sardi- 

**^ Y , Stc. ; has proved that the ox kind is not an e«- 
commor 



B it slill existed in Poland not three centuries 



ago; 



thinff' "^ — ^ 

, .iioniestic dogs again become wild, could not be destroyed, 

• ''^jW' " species which has not yet been reduced to subjection, 

'T.^esesses means of maintaining itself in a state of indepen-' 

• ^^ ; that no historical testimony gives evidence of the exterrni-" 

r'rfO'on in any extensive country of any wild animal analogous to 
, ^ dog i that all the presently existing species of this genua are 
mentioned by ancient authors in the countries with which they* 
were acquainted ; that there existed dogs in both Americas be- 
fore the arrival of Columbus ; that, according to Peter Martyr 
and Ovi&lo, there existed both in the Antilles and on the mun- 
land, dogs of every description and colour ; that the domestic 
dogs of the Antilles were not indigenous, and had been import- 
ed from the Continent ; for in the time of Ovi^do, who had seen 
them in great numbers on the Continent, tliey no longer existed 
in St Domingo, where, in a famine, during Columbus's seconcf 
voyage, they had Wen destroyed to feed the population ; that" 
the Caribs, at this period, having the preiwnderant power of ihe" 
east of the continent and of all the islands, must have introdu- 
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^^ 'i^B, which were so numerous on the continent, ac- 

X'^o ; tliat at the present day, in the same coun- 
train to llie cliase the wild dog of Cayenne, the 
k ^, -^ ^.inneeus ; that there is no proof of the Caribs 

^t, "V ^ thing conunon in their origin or relations 

V .^ ^L ^ ' thai their domestic dogs, therefore, had 

^'^^^ ; indigenoiia in their country, and that 

» ^ % ^^ 'ther the grey wolf of Paraguay, liie 

-^^^^T|,' ^ 'd dog of Cayenne, whicli is tamed 

*^ ^ ^L %t^f ^ readily breeds with all the varie- 

. ^ ^ ^L^^^ Papua Islands and in Austral- 

^^ ^k ''*' '''* Papua dog or dingo, the 

^^t ^ ".ull to that of our mastifs is not a deci- 

^ .iiiiy of the species, since resemblances equally 

J niAnerous among many widely separated species 
.luifera, as has been so often established byTVf. Cuvier in 
.s Ossemens Fossiks. Admitting the proofs already exposed 
by Guldensta^t {Nov. Commen. Petrop. t, 20), of the derivation 
of the domestic dog from the jackal ; but, considering that it is 
imposahle to derive from the jackal, either those dogs which 
existed previously to their discovery in the Antilles and in both 
Americas, or ihe Papoti dog, or the woolly dog of the Esqui- 
maux, &c. : that Buffon has himself proved the fecundity of 
the connections of the domestic dog with the wolf, that conse- 
quently the blood of the wolf must have produced many of our 
Urge varieiies, that the fox has alw^ been in some measure ming- 
led with them, as was known in the days of Aristotle ; and that 
thus, exclu^ve of the jackal, there are three wild species in 
Europe and western Asia, whicli have contributed to produce 
varieties of our domestic dogs: M. Dcsmoulins thence cuo- 
iJudes, that the numerous races of domestic dogs must be refer- 
red each in its own country to different wild species ; that, how- 
ever, the emigrations along with man, of each of these species of 
domesticated d(^, have produced crosses of one domestic spe- 
cies with another, and races which have thence resulted some- 
times with anolher, and sometimes with one or more of the wild 
species. Now, we know that the combination of the five wild 
species mdicated, with all ihe domestic races, could easily give 
a still greater number of distinct races llian the fil'ty or axty at 
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perfect, and the young fry, samlets or stnolu (amoubi) make 
their appearance in March or April. When the samlets leave 
the gravel, where the spawn from which they issued had been 
deposited, they begin to cnove downwards to the sea. In tb«i* 
pff^ess through the river, and until they read) thdt point 
where the frith begins, (or where the tide is always either elv 
bing or flowing,) they crowd U^ether, and descend in the easy 
water at the margin. Bui, upon entering the frith, where the 
easy water is not at the edge, tliey betake themselves to the deep- 
est part of the channel, and, along with the kelts, disappear from 
observation. — Rev. Dr Fleming. 

29. Determination f^ilu qiuat'wn rclaiive to t/ie or^in oftkt; 
domestic Dog. — M- Desmoulins, considering, with Pallas, that 
the wild stock of all our aid herbivorous animals Btill exists, 
notwithstanding the weakness of their means of defence and of 
preservation, as well as their limitation in respect to number, 
which bears no pro]»rtion to tlic multiphcation of the spetues of 
the dog genus, and notwithstanding their various confinements to 
several islands, the Mouflon to Corsica, the CEgargus to Sardi- 
nia and Crete, Sic. ; has proved that the ox kind is not an ex- 
ception, since it still existed in Poland not three centuries ago ; 
that the domestic dogs again become wild, could not lie destroyed, 
and that a species which has not yet been reduced to subjection, 
sUll [jossesses means of maintaining itself in a state of indepen- 
dence ; that no historical testimony gives evidence of the extermi- 
nation in any extensive country of any wild animal analogous to 
the dog ; that all the presently existing species of this gonus are 
mentioned by ancient authors in the countries with which they 
were acquainted ; tJiat there existed dogs in both jVmericas be- 
fore the arrival of Columbus ; that, according to Peter Martyr 
and Ovifido, there existed both in the Antilles and on the maia- 
land, dogs of every description and colour ; that the domestic 
d(^ of the Antilles were not indigenous, and had been import- 
ed from the Continent ; for in the time of Oviedo, who had seen 
them in great numbers on the Continent, they no longer existed 
in St Domingo in a famine, during Columbus's second 

voyage, they 1 'royed to feed the population ; that 

the Caribs, at "ng the preiMnderant power of the 

east of the coi I the islands, must have introdu- 
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ced their dogs, which were su niitnerous on the continent, ac- 
ci>rdiiig to Oviedo; that at the present day, in the same cuun- 
tries, the natives tr^n to ilie chase the wild d(^ of Cayenne, the 
Camt Thoris of Linnsiis ; that there is no proof of the Canbs 
having ever had any tiling common in their origin or relations 
with llie old continent ; that their domestic dogs, therefore, had 
come from a wild species indigenous in their country, and that 
this species is necessarily either the grey wolf of Paraguay, the 
guaiacha of Brasit, or the wild dog of Cayenne, wliich is tamed 
at the present diiy, and which readily breeds with all the varie- 
ties of domestic dogs ; that in the Papua Islands and in Austral- 
asia, there exists a wild species, the Papua dog or dingo, the 
resemblance of whose skull to that of our mastifs is not a deci- 
sive proof of tlie unity of the species, since resemblances equally 
great are very niJinerous among many widely separated species 
of mammifera, as has Iwen so often establislied by TVf . Cuvier in 
his Ossemens Fossilei. Admitting the proofs already exposed 
by Guldensta^t {Nov. Commen. Petrop. t. 20), of the derivation 
of the domestic dog from the jacltal ; but, considering that it is 
impoBuble to derive from the jackal, either those dogs which 
existed previously to their discovery in the Antilles and in both 
Americas, or tlie Papou dog, or the woolly dog of the Esqui- 
maux, &c. ; that Buffon has himself proved the fecundity of 
the connections of the domestic dog with the wolf, that conse- 
quently tlie blood of the wolf must have produced many of our 
large varieties, that the fox has also been in some measure ming- 
led with them, as was known in the days of Aristotle ; and tliat 
thus, exclusive of the jackal, there are three wild species in 
Europe and western A^a, which have contributed to produce 
varieties of our domestic dogs: M. Desmoulins thence con- 
cludes, that the numerous races of domestic dogs must be refer- 
red each in its own country to diflerent wild species ; that, how- 
ever, the emigrations along with man, of each of these species of 
domesticated dogs, have produced crosses of one domestic spe- 
cies with another, and races which have thence resulted some- 
times witli another, and sonieUmes with one or more of the wild 
species. Now, we know that the combination of the five wild 
species indicated, with all the domestic races, could easily give 
« still greater number of distinct races than the fifly or axty at 



378 Scientific IntdUgence. 

present known. It is not therefore possible to itdniitaoylonge 
a single pnmitive sjtecies of dog, now destroyed, fnrni wbid 
could have sprung all the varieties of domestic dogs known, 1 
changes produced by the mere influence of cUmalc pnd domesti 
c&tion.^B uSet. Un'ivcrsel. 



IV. GENERAL SCIENCE. 

30. Earthqiuike felt at Sea. — The East India Company's shi] 
Wiuchelsea, on the )Oth February 1823, at 1* IC p. m., in B 
Long. 85' 33', and N. LaL 52', experienced a shock similar b 
that of an earthquake. A tremulous motion of the vefisel, as i 
it WK% pas^ng over a coral rock, alarmed all on board, and ths 
was accompanied with a loud rumbling noise, both of which coik 
tinued two or three minutes. As the ship vas going only at twi 
knots an hour, the Captain saw that there was no shoal, aM 
considered the ship as out of soundings. There waa no o 
tion on the sea, and the vessvl was some hundred miles 1 
land. This plienomenon has been ascribed to some volcaiwC 
eruption in one of the islands to the east of the Bay of Bengal 
— Parsons in the Med. Repository, vol. sx. p. 175. 

31. Dr Hibberfs " Philosophy of Apparitions.'" — Dr Hib 
bert has just published a popular and highly interesting woil 
enUtled " Sketches of the Philosophy of Apparitions."^ 
production was suggested by the interest that his paper o 
the same subject excited, when read during the course o 
the last winter to the Royal Society of Kdiuburgh. As ill 
volume only reached us as the present number was goii^ 
to press, we have merely time to glance at the general plaj 
of the work, which may perhaps best be described in Dr Hib 
bert's own words. " In the first place," he observes, " a genoi 
ral view ia given of the particular morbid affections with whidj 
the production of phantasms is often connected. AppaiidooJ 
are likewise con^dered as nothing more than ideas or tlie recti' 
lected image " ' mind, which have been rendered more vl. 
vid than a ions," In a second part of this worki 
he says, " t en to point out, that in well-authend^ 
cated ghost osed supernatural character,theid 
which arc p t\y intense as to induce spectral iLit^ 
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siona, may be traced to such fantastical objects of prior belief as 
are incorporated in the various systems of superstition, which 
for ages have possessed the minds of the vulgar." In the suc- 
ceeding and by far tlic most considerable part of this treatise, the 
research is of a novel kind. Since apparitions are ideas equalling 
or exceeding in vividness actual impressions, there ought to be 
some important and definite laws of the mind which have given 
rise to this undue degree of vividness. " It is therefore chiefly 
for the purpose of explaining such laws that the present disscrta- 
Uon is written. But I hero enter into a perfectly new field of 
research, where far greater difficulties are to be encountered than 
I aniicipated. The extent of them can indeed be only estimat- 
ed by the metaphysician." The laws which govern the vivid, 
ness of our feelings, Dr Hibbert explains, in the various tran. 
^tions which the mind undergoes, 1st, From perfect sleep to 
the common state of watchfulness ; 2dly, From the ordinary tran- 
quil state of watchfulness to that extreme condition of mental 
excitement which is conceived to be necessary for the production 
of spectral illusions; 3dly, From perfect and imjierfect sleep 
to dreams and somnambulism. These laws meet with very 
striking illustrations ; which, the author adds, " are not more 
numerous than the treatise requires, as my object is not only to 
render the principles which I have inculcated as intelligible as 
possible, but to direct the attention of tlie reader, less to the 
vulgar absurdities which are blended with ghost-stories, than to 
the important philosophical inferences which are frequently t» 
be deduced from them. The subject of apparitions has, indeed^ 
for centuries, occupied the attendon of the learned ; but seldonk 
without reference to superstitious speculations. It is time, Imw- 
cver, that these illuaons should be viewed in a perfectly diffe- 
rent light ; for, if the concluaons to which I have arrived be 
correct, they are calculated, more than almost every other class 
of mental phenomena, to throw considerable light upon certain 
important laws connected with tbe physiology of the human 
mind." 

32. AiuAeni Inscriptions on Sheets of iead.— Prior to the 
invasion of Spain by the French armies, sheets of lead, in- 
scribed with characters approoclking the Arabic, were found 
rolled up, and concealed in tisBiues of rocks near the city of 
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Grenada. Tliedistoveryoftliese relics of antiiiuity arose from 
accidental circumstance of a quarry having been furmed on 
spot. It was not doubted but thai these deposites were made 
the Moors, previous to dieir expulsion from Spain, which U 
place about the year 1491.— .tfn/or Morisan. 
' 38. Pompeii and Vesuvim. — " AJhergo ViUoria,Sth Feb.\& 
'^About 60 miles from this place) are the ruins of three tempi 
"Btandiiig together on the sea-shore, at a place called Pioitum 
t ""madeup a party last wi'ek, and droveoutto these ruiDs. I 
'cold clear weather, and the Apennines were covered with saa 
Dul a more interesting trip we never made. The ruins are i 
'most magnificent in Italy ; particularly what is called the Te^ 
'iile of Neptune, with 1i large Doric pillars in length, and 8 
[he other direction. Farther than these ruins, and the wall 
ins ; and, what is very ^ngull 
^rce a notice now exists of any account of the town, thou^ 
inust have been a very considerable maritime place. Like mo 
' the other places on that coast, it must have been a Great 
t Veitlement : but times, alas .' have changed sadly with it ; Sbi 
' three solitary farm-houses arc all that remain, owing ttf' 
■ ■to being unhealthy in summer. There is soDiething veiy 
Tfocomprehensible about die unhealthiness of towns in Italy; 
p the town of Salerno, situated on a beautiful bay, whid 
§/*lre passed along, is almost deserted by its inhabitants in s 
'hier; and yet they find safety at another small town, anif 
larly situated, and not a mile oil' from it. In returning i 
Naples, on the third day, we stopped at a large sandy lo<^q 
bank, on the right side of the road, about ten miles from town. 
The bank was that which destroyed Pompeii, a. a. 79 ; and m 
were now at the walls of that city. There are few things » 
strange as a walk through the silent streels of a town, which, for' 
1700 years, has been hid from the light of day and the wodj, 
when the manners and every day scenes of so remote an age 
Stand revealed, unchanged, after so long an interval. It wouU 
appear, tha rs before the shower of sand and ashes 

Vesuvius o *rlhquake had nearly ruined the lowni 

so that the less, partly from that cause, and from 

the weight ich fell. Otherwise, they stand just 

as they wei eets are narrow, but paved ; and ihe 
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nittrk of the carriage-wheels in ihe lava pavement is evident. In 
MunU^E tiiUG, 4000 men were eiiiployetl in excavating ; and so a 
great number of houses, perhaps une-thinl of the town, have 
been unc(»vereti ; but, at present, there are only 11 men ant) a 
tew boys at work. I fancy the Neapolitans (iiicl the expellee of 
giving 20,000 Austrian troops double pay a littte troublesome ; 
and so excavations aiust stand over for the present. The houses 
were all small, generally of two stories, but beautifully painted ; 
and the figures of animals, such as liorsc!^ {lencocks, &c. are as 
bright as tliat day they were painted. There are two theatres 
standing, and one amphitheatre, aJl nearly pei'fect; but I find it 
impossible to give you any idea of the wonders we saw in one 
walk through Fompeii. At one time, wa walked up a street 
called the Strada dei Mercantia. Un either side of us, the 
shops of Mosaic sellers, statuaries l>akers, he, £«(., with (he 
owners' names pamled in red, and the sign of his shop rudely 
carved above the door. The mill in the baker's shop, and the 
oven, amused us much. At another time, we passed through 
the H^l of Justice, the Temple of Hercules, the Villa of Cicero, 
and the Villa of Sallust. The only villa of three stories I ob- 
served, belonged to a man called Arrius Diumedes (his name 
was at (he side of the door) ; and, in the cellar, beside some 
jars for wine, still standing, was the skeleton of this pour fel- 
low, found with a pui^e in one hand, and .some trinkets in his 
left, followed by another bearing up some silver and hrouzi; 
vases, the last supposed to have been his servant. They had 
been trying to escape, by taking refuge in the cellar. Many 
other curious things have been discovered here, and a great deal 
may yet he brought to light ; for, from a ticket of a sale stuck 
up on the wall of a house, it would appear that one person had 
no fewer than 900 shops to let. The street of the tombs is the 
most impressive: they are beautiful and extremely interesting. 
One foi' the gladiators has a representation of the different modes 
of fighting carved on it ; and, from this it would seem, that they 
occasionally fought on horseback ; which, before the discovery at' 
Pompeii, was unknown. Here, however, I must stop, and leave 
you to hear more about the matter from my journal, which is 
very full. 

On the 6th of this month, we made out our visit to the top 
VOL. X- NO. 20. APRIL 1824. c c 
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of Vesuvius. The aaceot and descent along the lavas 
aSaoui five hours. We had very fortunately Salvodori for ou^ 
guide, who told us all about the diflFereni eruptions, Stc 8mw 
The crater is not at all the thing I expected, but a gulpfa oi 
most immense sisie, and one can see to the very bottom of it.' 
I can scarcely believe what we were told, lliat it is 4J iinle» 
round the crater, and that its depth is 2000 feet ; but U is » 
most horrid, munificent sight. Here and there a quanbty of 
smoke is wen curling up the rocky sides ; but at present the 
mountain is very i^utet. All around is a. dark, black looking 
waste of lavas, extending to the wa; and, near the foot, are the 
vineyards of the Lachryma Christi. In spite of the sad exam- 
ples of Herciilaneum and Pompeii, villages are sprinkled here 
and there, at the very foot of the mountain ; and our gtude 
told us, that one of them, called Torre del Greco, had now 
been destroyed fourteen different times, and another seven, 
The day was very clear and beautiful, and the view very fine; 
The country round Naples, towards the hills, is so rich an^ 
productix-Ci that it is called the Campagna Felice ; but still tbi' 
people are poor and miserable. 

34. Effects of an Earthquake on the VegetatUm i^WUai.— 
It is a remarkable circumstance, that, since the great eartb- 
qilakc of 1687, no wheat will grow on the coast of Peru. Iir 
Some places, indeed, a little is raised ; but it is very anproduc> 
tive. Rice, on the contrary, yields a great return. Before thit 
eaithquake, one grain of wheat yielded 300 gr^ns 

55. Maize Grain renuirkably retentive qf the power of Gt/e* 
ininaiing. — It is worthy of notice, that the maize which is founfl 
in the graves of the Peruvians, who lived before the arrival oj 
Europeans in that country, is still so fresh, that, when plsnted 
it grows well, and yields seed. 

56. Im.proved Sliding-Rtdejbr gauging Casks. — The obf^ 
of this ingenious instrument or new Sliding-Rule, invented \ 
Dr Thomas Young, is to determine, upon principles which 
entirely new. *"<' —hh the greatest possible simplicity and 
pedition, t) te contents of any cask whatever, su^ 
ject to any oils, which either theory or experieul 
may dictate ses. An account of this invent 
will be foul 'rly Journal, No. 32. p. S57. 
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. Vt. On Charcoal from different fToodk.— Mr T. Griffiths has 
pulAdted, in the Quarterly Journal of Science, No. 32. p. 865. 
■ome interesting experiments on charcoal, which we ^ve in the 
Allowing Table. 





Specific 
Gravity. 
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parte of Wood, 
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28.1 



LlgBuai Vitee, 
CoonaWood, 

BamQ Wood, 
flalkWood, 
TnKpWood, 
CngWood, 
Botaigr Bay Wood, 

Mr Griffiths found, that charcoal from satin wood is the best 
conductor of electricity, and that from tulip wood the worst. 
The odier charcoals discharge a battery with nearly the same 
efiect. 

88. Mr Innes's New Tide-Tables, — Mr George Innes of 
Aberdeen, to whom we are indebted for the calculation of tl|e 
Cdestial Phenomena, has published for 18S5 an useful little 
work, entitled. New Tide Tables, shewing at dgfat the true time 
of high-water at Aberdeen and London, the sun's declinaticm 
every day at noon, the eclipses, and the moon's age, with a 
Table, by which the true time of high-water at the prindpal 
ports along the coasts of Great Britain may be known. 

89. Mr GcdbraitKs Stereotyped Mathematical jTofife^.^— This 
work, from the pen of Mr William Galbraith, A. M«, Lecturer 
on Mathematics, Edinburgh, contains improved Tables of 
Logarithms, of Numbers, of I^ogarithmic Sipes, Tangents, and 
Secants; together with other Tables, useful in Practical Mathe- 
matics, Astronomy, Navigation, Engineering, and Business. 
They are preceded by a copious Introduction, embracing tb^ 
e^lanation, and Bules ^nd Formulae of their application ; with 
a collection of appropriate examples (qr solution. From a spe- 
cimen of this work which we have s^n, we have no doubt but 
that it will do great credit to the author. 

40. Engraving of a Braziliari jPor^^.— -Naturalists and tra- 
vellers have essayed to make known to us the wild forestsof South 
America : but neither the pomprehen^ve descriptions of bota- 
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nists, nor the liarmoiituus poriods ut' the Duwt citxjuait' wri 
lutve Hucc«o((cd ill iiuogiDg to tlic EuroptuH iniiid, .fealtire»4 
Hhidi there oxista nn innlel ui the wbole compoas of ilx acqtit 
ments. How, in fact, caii tvords delineate that luxurinnee 
vegetation, that lariety of fonna, those wonderful rontrast^ 
whii-h excite to admiration tJie most indifTerent spectator. Al 
able peiK'il aJune could succeed in delineating sunxe of Uwh nu 

jestic beauties; and this has been done by M. iliu Cuuiitd 

Clarac, with a degree of perfection to which we had Karrelj 
considered it possible to attain. Without being a botanist, l)$ 
has seized the character uf each plant, and has given to all tl 
species which lie has represented ibeir peculiar jnirt and gracft 
The wild fig-trees present themselves with their ardios, tiie uii 
nioMiH with their finely divide<l foliage; the arborescent ferfl 
aud pahiis with iheir simple and elegant forms ; the flexible ata 
nf the bignonice, bauhinis and cissi bend iato festoons, tmst iw 
lo cords, and closely tie together the neighbouring plants ; 1 
baiubtxis shoot up to a prodi^ous height ; the cecropiK dispj^ 
their digitate leaves ; the balisier shows ita buds, and the p 
silic plauts invest tlic fallen trunks with a new covering. In ifl 
word, every thing is lieautiful in this de»>ign, because every thii^, 
is in strict accordance with nature ; and it is to be wislied ibajt^ 
it may soon be followed by some others of those witli wludi iIh 
jionfolio i>f the author is filled. — Biilkt. Unh-crsel. 



Aet. XXX.— /,wi of Patents granUd in Scollaml from <i^ 
Dicmher 1823 U> \Otk March 1824. 

38. X O AncHiBALi) Buchaktan of Calrine Cottoti-w 
one of the pai-tners of the house of James Finlay and Co. i 
chants in Glasgow, for " an improvement in naaehinery 1; 
fore emploj'ed in spinning-mills in the carding of cotton i 
other wool, whereby the top cards are regulariyr stripped i 
kept clean by the operation of the machinery, without the ageneV 
of hand labf jilcd at Edinburgh 15th Decembei- 18S3. 

ICH Stansfield of Leeds, county o 
r ; Heskv Bkiggs of Laddenden 
id county, worsted manufacturer j 
;ds, .engineer ; and Willia 
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' nAKLEtrcH of fiurlev, in the parish of Leeds, woniled Diaaufac- 
I lure, for " certain improvements in the construction of loom.t 
for weaving fabrics composed wholly or in part of woollen, 
worsted, cotton, linen, silk, or ntlicr materials, and in the nia- 
[ cbinery and implements, and methods of working the same." 
[ Sealed at Kdinhiirgh 13th January 1824. 

35. To William Fejiinivat. of Droitwich, sa It-man ufaeturer, 
I and Alksandeu Smith of Glasgow, master-mariner, for " an 
I improved boiler fur si eaui -engines and other purposes." Seated 

iit Edinburgh lijth January 1824. 

36. To Thomas Bewlkv of Mount-Rath, in Queen's County, 
Ireland, cotton niaimfaeturer, for " cert^n improvements in 
whe^ed carriages." Sealed at Edinburgh 30th January 1824. 

1 37- To John Heathcote of Tiverton, eounty of Devon, 

lace-manufacturer, for " certain improvements in machines now 
in use for the manufacture of lace commonly called Bobbin-net, 
and a new method of manufacturing certain parts of such ma- 
chines ; as also, an improved and economical method of com- 
bining machinery used in the manufacture of lace, in weaving 
and in spinning worked by power ; and also a machine for the 
manufacture of a plaited substance, composed either of silk, 
cotton, or other thread or yam." Sealed at Edinburgh 30th 
January 1824. 

38. To Miles Turner and I.aijrence Angell, both of 
Whitehaven, county of Cumlwrland, soap-boilers, for " an im- 
proved process lo be used in the bleaching of linen, or cotton 
yarn, or cloth." Sealed at Edinburgh SOtli January 1824. 

39. To Thomas Fostkr Gimson of Tiverton, county of De- 
von, gentleman, for an invention, communicated partly by a 
foreigner residing abroad, and partly made by himself, " of va- 
rious improvements in, and additions to, certain machinery now 
in use for doubling and twisting cotton, silk, and other fibrous 
subsiances." Sealed at Edinburgh 20th February 1824. 

40. To Samoei. Brown of Prin ting-House Square, London, 
engineer, for " an invention of an engine or instrument for ef- 
fecting a vacuum, and thus producing powers by which water 
may be raised, and machinery put in motion." Sealed at Edin- 
burgh 2.5th Feliruaj-y 18S4. 
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♦I.ToPiEDRK Jean Baptiste Victor Gosset of St J<fb 

'Square, parish of Clerkenwcll, county of Middlesex, merchag 
,fer a communication by a foreigner residing abroad, " of an i 
-mention of a combination of machinery for producing vario 

rfuLpeS) patterns, and sized fmni metals, or ottier toaterij^ t 

pable of receiving an ova), round, or other form." Sealed' 

Edinburgh lOlh March 182*. 
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